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DESCRIPTION
The carpal bones, a group of eight small bones located in the 
wrist, play an important role in the intricate movements and 
functions of the human hand. These bones form the foundation 
of the wrist joint, enabling a wide range of motions that are 
essential for daily activities, from typing on a keyboard to 
grasping objects. Despite their small size, carpal bones are 
remarkable for their structural complexity and their significance 
in both health and disease. This commentary explores the 
anatomy of the carpal bones, their functions, and the clinical 
importance of this intricate skeletal group.

Anatomy of the carpal bones

The carpal bones are arranged in two rows, each consisting of 
four bones, and are situated between the forearm and the hand. 
These rows are known as the proximal and distal rows, with each 
bone playing a distinct role in wrist movement and stability.

Scaphoid: Located on the thumb side of the wrist, the scaphoid 
is the largest bone in the proximal row and is important for 
wrist stability. It is also the most frequently fractured carpal bone 
due to its vulnerable position and blood supply.

Lunate: Situated next to the scaphoid, the lunate has a 
crescent shape and forms a significant part of the wrist joint, 
articulating with the radius (one of the forearm bones).

Triquetrum: Positioned adjacent to the lunate, the triquetrum is 
a pyramid-shaped bone that primarily articulates with the 
lunate and the pisiform.

Pisiform: The pisiform is a small, pea-shaped bone that rests 
on top of the triquetrum and serves as an attachment point 
for tendons. It is unique because it is a sesamoid bone, meaning 
it is embedded within a tendon.

Trapezium: Located on the thumb side, the trapezium forms the 
base of the thumb's metacarpal bone, allowing for the thumb's 
wide range of motion, including opposition, which is critical for 
grasping.

Trapezoid: Situated next to the trapezium, the trapezoid is a 
wedge-shaped bone that stabilizes the second metacarpal bone, 
contributing to the rigidity of the index finger.

Capitate: The capitate is the largest carpal bone and is centrally 
located in the distal row. It serves as the keystone of the wrist, 
providing stability and acting as the primary axis of wrist rotation.

Hamate: The hamate, recognizable by its hook-like projection 
(the hamulus), is located on the ulnar side of the wrist. It 
supports the fourth and fifth metacarpals, which correspond to 
the ring and little fingers.

Functional significance of the carpal bones

The carpal bones are integral to the function of the wrist and 
hand, enabling a wide range of movements while maintaining 
the structural integrity of the wrist joint. These bones work in 
concert with the ligaments, tendons, and muscles of the hand 
and forearm to allow for both gross and fine motor functions.

Wrist flexibility and range of motion: The unique arrangement 
of the carpal bones allows the wrist to move in multiple 
directions, including flexion, extension, abduction (radial 
deviation), and adduction (ulnar deviation). This range of 
motion is essential for performing tasks that require precise 
hand positioning, such as writing, playing musical instruments, 
and manipulating small objects.

Load distribution and shock absorption: The carpal bones play 
a critical role in distributing the forces exerted on the hand and 
wrist. When pressure is applied to the hand, such as during a fall 
or when lifting heavy objects, the carpal bones help absorb and 
distribute the impact across the wrist joint, reducing the risk of 
injury to the bones and soft tissues.

Stability and grip strength: The stability provided by the carpal 
bones is important for maintaining a strong grip. The distal row 
of carpal bones, in particular, anchors the metacarpal bones of 
the hand, enabling the fingers to exert force during gripping and 
lifting. The precise articulation of the trapezium with the first 
metacarpal bone also allows the thumb to oppose the other 

Jo
ur

nal
 of Bone Research

ISSN: 2572-4916 Journal of Bone Research Commentary

Correspondence to: Hana Sakura, Department of Bone Surgery, University of Tsukuba, Ibaraki, Japan, E-mail: sakura.hana@gmail.com

Received: 01-Aug-2024, Manuscript No. BMRJ-24-33667; Editor assigned: 05-Aug-2024, PreQC No. BMRJ-24-33667 (PQ); Reviewed: 19-Aug-2024, QC 
No. BMRJ-24-33667; Revised: 26-Aug-2024, Manuscript No. BMRJ-24-33667 (R); Published: 02-Sep-2024, DOI: 10.35841/2572-4916.24.12.283.

Citation: Sakura H (2024). The Carpal Bones: An Example of Anatomical Complexity and Functional Precision. J Bone Res. 12:283.

Copyright: © 2024 Sakura H. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Bone Res, Vol.12 Iss.4 No:1000283 1



Hamate fractures: The hamate bone’s hook-like projection 
(hamulus) is susceptible to fractures, particularly in athletes who 
engage in sports that involve repetitive wrist movements, such as 
golf, baseball, or tennis. Hamate fractures can cause pain and 
tenderness on the ulnar side of the wrist and may require 
surgical intervention if the bone is displaced or if conservative 
treatments fail to alleviate symptoms.

Arthritis and degenerative conditions: The carpal bones are 
also affected by degenerative conditions such as osteoarthritis 
and rheumatoid arthritis. These conditions can lead to the 
breakdown of cartilage within the wrist joint, causing pain, 
swelling, and decreased range of motion. In severe cases, surgical 
options such as wrist fusion or joint replacement may be 
considered to relieve pain and restore function.

Advances in medical imaging, surgical techniques, and 
biomechanical research are continually improving our 
understanding of the carpal bones and their role in wrist 
function. Innovations such as 3D printing are being explored 
for creating custom implants for wrist reconstruction, while 
minimally invasive surgical techniques are reducing recovery 
times and improving outcomes for patients with carpal bone 
injuries. Additionally, the development of more precise 
diagnostic tools, including high-resolution imaging and wearable 
technology that monitors wrist movement, is enhancing our 
ability to diagnose and treat carpal bone conditions earlier and 
more effectively.

CONCLUSION
The carpal bones, though small and often overlooked, are a 
phenomenon of anatomical engineering, enabling the complex 
and highly coordinated movements of the human hand. Their 
significance extends beyond their structural role, as they are 
central to the function, stability, and health of the wrist joint. 
Understanding the anatomy and clinical importance of the 
carpal bones is essential for diagnosing and treating the various 
conditions that can affect this critical part of the human body. 
As medical science continues to advance, so too will our ability 
to care for and preserve the function of these remarkable bones.
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fingers, a movement that is essential for tasks that require a firm 
grip.

Clinical importance of the carpal bones

The carpal bones are often the site of injury or disease, and 
their small size and complex anatomy can make diagnosis and 
treatment challenging. Several conditions and injuries involving 
the carpal bones are of particular clinical significance.

Scaphoid fractures: Scaphoid fractures are among the most 
common wrist injuries, often resulting from a fall onto an 
outstretched hand. These fractures can be difficult to diagnose 
because they may not be immediately visible on X-rays. Due to 
the scaphoid's limited blood supply, fractures in this bone are 
prone to complications such as delayed healing or non-union, 
which can lead to chronic pain and impaired wrist function. 
Prompt and accurate diagnosis, often using advanced imaging 
techniques like Magnetic Resonance Imaging (MRI) or 
Computed Tomography (CT) scans, is important for effective 
treatment and to minimize long-term complications.

Carpal tunnel syndrome: Carpal tunnel syndrome is a 
condition caused by compression of the median nerve as it 
passes through the carpal tunnel, a narrow passageway formed 
by the carpal bones and the transverse carpal ligament. This 
condition is characterized by pain, numbness, and tingling in 
the hand and fingers, and it can significantly impair hand 
function. Treatment may involve conservative measures such as 
splinting and anti-inflammatory medications, or in more severe 
cases, surgical intervention to relieve pressure on the median 
nerve.

Kienböck’s disease: Kienböck’s disease is a rare condition in 
which the lunate bone loses its blood supply, leading to 
avascular necrosis. This condition can result in the collapse of 
the lunate, causing pain, stiffness, and reduced wrist motion. 
The exact cause of Kienböck’s disease is not well understood, 
but it is believed to be related to repetitive trauma or anatomical 
variations in the blood supply to the lunate. Treatment options 
range from conservative management with immobilization to 
surgical procedures aimed at restoring blood flow or relieving 
pressure on the lunate.
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