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Anatomy Of The Hand And Wrist

INTRODUCTION: THE MARVEL OF THE HUMAN HAND
AND WRIST

The human hand and wrist represent one of the most intricate
and versatile anatomical structures in the body. From the
delicate touch required to thread a needle to the powerful grip
needed to lift a heavy object, the hand and wrist perform an
astonishing range of tasks every single day. Understanding the
anatomy of the hand and wrist is not only fascinating for
medical professionals but also essential for athletes, artists,
musicians, and anyone who relies on manual dexterity. This
article provides a thorough exploration of the bones, joints,
muscles, tendons, ligaments, nerves, and blood vessels that work
in perfect harmony to give the hand its remarkable function. By
the end, you will appreciate why this complex system is often
described as a masterpiece of biological engineering.

BONY FRAMEWORK: THE FOUNDATION OF THE HAND
AND WRIST

The skeletal structure of the hand and wrist consists of 27 bones
in the hand itself, plus the two forearm bones (radius and ulna)
that form the wrist joint. These bones are categorized into three
main groups: carpal bones, metacarpal bones, and phalanges.
Each group plays a specific role in providing stability, mobility,
and structural support.

Carpal Bones - The Wrist's
Architectural Base

The wrist, or carpus, contains eight small carpal bones arranged
in two rows: a proximal row and a distal row. These bones are
tightly bound by ligaments, allowing for both flexibility and
strength. The proximal row, from the thumb side to the pinky
side, includes the scaphoid, lunate, triquetrum, and pisiform.
The distal row consists of the trapezium, trapezoid, capitate,
and hamate. The scaphoid is particularly noteworthy because it
is the most commonly fractured carpal bone, often due to a fall
on an outstretched hand. The lunate, shaped like a crescent, is a
key player in wrist flexion and extension. Understanding the
arrangement of these bones is fundamental to grasping the
overall anatomy of the hand and wrist.

Metacarpal Bones - The
Palm’s Support Beams

Five metacarpal bones form the framework of the palm. Each
metacarpal corresponds to one finger and the thumb. The first
metacarpal (thumb) is shorter and more mobile, allowing
opposition - the unique ability of the thumb to touch the tips of
the other fingers. The other four metacarpals are longer and
provide the rigid structure that supports gripping and grasping
actions. These bones articulate proximally with the distal carpal
row and distally with the phalanges, forming the
metacarpophalangeal (MCP) joints - the knuckles that are visible

Phalanges - The Fingers
and Thumb

Each finger has three phalanges: proximal, middle, and distal.
The thumb, however, has only two (proximal and distal). These
small bones are linked by interphalangeal joints (proximal
interphalangeal, or PIP, and distal interphalangeal, or DIP) that
allow bending and straightening. The tips of the distal phalanges
support the fingernails and are richly innervated with sensory
nerve endings, making the fingers exquisitely sensitive to touch,
pressure, and temperature. The phalanges are arranged in a
series of levers that enable fine motor control.

JOINTS AND ARTICULATIONS: WHERE MOVEMENT
HAPPENS

The anatomy of the hand and wrist includes numerous joints
that provide a wide range of motion while maintaining stability.
Key joints include the wrist joint, carpometacarpal joints,
metacarpophalangeal joints, and interphalangeal joints.

The Wrist Joint (Radiocarpal
Joint)

The primary wrist joint is formed by the radius and the articular
disc of the ulna articulating with the scaphoid, lunate, and
triguetrum. This condyloid joint permits flexion, extension,
abduction, and adduction of the hand. Circumduction (circular
movement) is also possible. The joint capsule is reinforced by
multiple ligaments, including the palmar radiocarpal ligament
and the dorsal radiocarpal ligament, which prevent excessive
movement and dislocation.

Carpometacarpal (CMC)
Joints

The CMC joints connect the distal carpal bones to the bases of
the metacarpals. The CMC joint of the thumb is a saddle joint,
allowing a wide range of motion including flexion, extension,
abduction, adduction, and opposition. This unique articulation is
what gives the human hand its gripping and pinching capabilities.
The other four CMC joints are more stable and less mobile,
forming a solid base for the palm.

Metacarpophalangeal
(MCP) Joints

These condyloid joints between the metacarpal heads and the
proximal phalanges allow flexion, extension, abduction, and
adduction of the fingers. The MCP joint of the thumb is
particularly important for opposition. The joint capsules are loose,
allowing for the extensive mobility required for grasping objects
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Interphalangeal (IP) Joints

Hinge joints exist between the phalanges: PIP joints between
proximal and middle phalanges, and DIP joints between middle
and distal phalanges (in the thumb, only one IP joint). These
joints permit only flexion and extension, essential for curling the
fingers into a fist and for fine motor tasks like typing or playing
an instrument.

MUSCLES, TENDONS, AND LIGAMENTS: THE POWER
AND CONTROL SYSTEM

Movement of the hand and wrist is driven by muscles, many of
which are located in the forearm and extend into the hand via
long tendons. The anatomy of the hand and wrist involves
both extrinsic muscles (originating in the forearm) and intrinsic
muscles (originating within the hand itself). Ligaments connect
bones to bones and provide joint stability.

Extrinsic Muscles and
Tendons

The muscles that control finger and wrist movement originate in
the forearm and travel through the wrist via the carpal tunnel (for
flexors) or along the dorsal aspect of the wrist (for extensors).
Key flexor muscles include the flexor digitorum profundus and
flexor digitorum superficialis, which bend the fingers. The
flexor pollicis longus flexes the thumb. Extensor muscles
include the extensor digitorum, extensor indicis, and
extensor pollicis longus and brevis. These tendons are held
in place by retinacula (bands of connective tissue) that prevent
bowstringing during movement.

Intrinsic Muscles of the
Hand

Intrinsic muscles reside entirely within the hand and are
responsible for fine motor control. The thenar muscles (abductor
pollicis brevis, flexor pollicis brevis, opponens pollicis, and
adductor pollicis) control thumb movements. The hypothenar
muscles (abductor digiti minimi, flexor digiti minimi brevis,
opponens digiti minimi) control the little finger. The lumbricals
and interossei muscles (palmar and dorsal) assist with flexing the
MCP joints and extending the IP joints, as well as abducting and
adducting the fingers. These small but powerful muscles enable
actions like writing, buttoning a shirt, or picking up a coin.

Ligaments: The Stabilizers

Ligaments in the hand and wrist are crucial for maintaining
alignment and preventing excessive motion. The collateral
ligaments of the MCP and IP joints prevent sideways deviation
when the fingers are flexed. The palmar plates (volar plates) are
fibrocartilaginous structures that reinforce the joint capsules on
the palmar side and prevent hyperextension. In the wrist, the
scapholunate and lunotriquetral ligaments connect the carpal
bones and are common sites of injury in wrist sprains. The
transverse carpal ligament forms the roof of the carpal tunnel,
protecting the median nerve and flexor tendons.

AND FUEL NETWORK

The hand and wrist are richly supplied with nerves and blood
vessels, essential for sensation, movement, and tissue health.
The anatomy of the hand and wrist includes three major
nerves: median, ulnar, and radial. The blood supply comes from
the radial and ulnar arteries, which form two arches in the palm.

Median Nerve

The median nerve enters the hand through the carpal tunnel and
innervates most of the thenar muscles, the first and second
lumbricals, and provides sensation to the palmar aspect of the
thumb, index, middle, and half of the ring finger. Compression of
this nerve causes carpal tunnel syndrome, characterized by
numbness, tingling, and weakness in the hand.

Ulnar Nerve

The ulnar nerve passes through Guyon’s canal at the wrist and
supplies most of the intrinsic hand muscles (except the thenar
muscles and lumbricals to index and middle). It provides
sensation to the little finger and the ulnar half of the ring finger.
Ulnar nerve injury can lead to clawing of the fingers and loss of
fine motor control.

Radial Nerve

The radial nerve primarily supplies the extensor muscles of the
forearm and wrist. Its sensory branch gives sensation to the
dorsal aspect of the thumb, index, middle, and half of the ring
finger (up to the middle phalanx). It does not innervate any
intrinsic hand muscles but is essential for wrist and finger
extension.

Blood Supply

The radial and ulnar arteries enter the palm and anastomose to
form the superficial and deep palmar arches. These arches give
off digital arteries that supply the fingers. Venous drainage
follows a similar pattern, with both superficial and deep palmar
venous networks. Adequate blood flow is vital for healing and
maintaining tissue health, especially after injuries or surgery.

COMMON CLINICAL CONSIDERATIONS RELATED TO
HAND AND WRIST ANATOMY

Understanding the anatomy of the hand and wrist is essential
for diagnosing and treating common conditions. Fractures of the
scaphoid, distal radius (Colles’ fracture), and metacarpals are
frequent. Dislocations of the lunate or perilunate dislocations can
occur after high-energy trauma. Tendon injuries like mallet finger,
jersey finger, and De Quervain's tenosynovitis affect specific
tendons. Ligament injuries, such as scapholunate dissociation or
tears of the ulnar collateral ligament of the thumb (gamekeeper’s
thumb), can cause instability. Nerve compressions like carpal
tunnel syndrome and ulnar nerve entrapment at the wrist are
common sources of pain and dysfunction. Arthritis, particularly
osteoarthritis at the base of the thumb and rheumatoid arthritis
affecting multiple joints, can severely impair hand function.
Knowledge of anatomy allows healthcare providers to pinpoint
the source of pain and recommend appropriate treatments, from
splinting and therapy to surgical repair.
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CARE OF THE HAND AND WRIST

The anatomy of the hand and wrist is a testament to the
incredible design of the human body. With 27 bones, numerous
joints, a network of muscles and tendons, and a rich supply of
nerves and blood vessels, the hand and wrist enable us to
interact with the world in profound ways. From the precision of a
surgeon’s scalpel to the gentle stroke of a painter’s brush, this

structures involved - and how they can be injured or affected by
disease - empowers us to take better care of our hands and
wrists. Whether through ergonomic practices, strengthening
exercises, or prompt medical attention for injuries, protecting this
remarkable part of the body is essential for maintaining a high
quality of life. By delving into the details of the anatomy, we gain
not only knowledge but also a deeper respect for the everyday
miracles performed by our hands and wrists.



