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Abstract

The human hand is an intricate and remarkable tool, enabling us to interact with the world in ways that no other species can match. Its complex
structure, comprising bones, muscles, tendons and nerves, allows for a remarkable range of movements and dexterity. In this article, we will
explore the functional anatomy of the human hand and appreciate the incredible biomechanics that underlie our ability to perform a wide variety of
tasks. The skeletal framework of the hand consists of 27 individual bones divided into three main sections: the carpals (wrist bones), metacarpals
(palm bones) and phalanges (finger bones). The wrist contains eight carpal bones, which form a flexible bridge between the forearm and the hand.
These bones include the scaphoid, lunate, triquetrum, pisiform, trapezium, trapezoid, capitate and hamate.
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Introduction

The metacarpals are five long bones that connect the wrist to the
fingers. Each metacarpal leads to a corresponding digit and allows for the
transfer of forces during gripping and manipulation. The phalanges, or finger
bones, consist of three sections for each finger—proximal, middle and distal
phalanges—except for the thumb, which lacks a middle phalanx. The joints
of the hand are crucial for its remarkable range of motion. The wrist joint,
or radiocarpal joint, allows for flexion, extension, abduction, adduction and
circumduction movements [1]. The Metacarpophalangeal (MCP) joints connect
the metacarpals to the proximal phalanges and allow for flexion, extension,
abduction and adduction of the fingers. The Interphalangeal (IP) joints, located
between the phalanges, enable flexion and extension of the fingers. The
muscles of the hand are primarily located in the forearm. Long tendons extend
from these muscles through the wrist and into the hand, connecting to the
bones and allowing for the precise control of finger movements.

The muscles responsible for hand movements can be broadly classified
into extrinsic and intrinsic muscles. Extrinsic muscles originate in the forearm
and are responsible for gross movements of the hand and fingers. The flexor
muscles, located on the palm side of the forearm, allow for bending of the
fingers, while the extensor muscles, located on the back of the forearm,
facilitate finger extension [2]. These muscles are connected to the fingers via
tendons that pass through the wrist joint. The intrinsic muscles are situated
within the hand itself and are responsible for fine motor control and precision
movements. These muscles allow for intricate tasks such as typing, writing
and playing musical instruments. The intrinsic muscles can be further divided
into thenar muscles, hypothenar muscles and the interossei muscles, each
contributing to specific movements and functions.

Description

The nerves of the hand provide both motor control and sensory information.
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The primary nerve responsible for hand movement is the median nerve, which
controls the muscles responsible for flexion and opposition of the thumb.
The ulnar nerve controls the muscles of the little finger and aids in fine motor
movements, while the radial nerve controls the extensor muscles. Sensation
in the hand is mediated by the sensory branches of these nerves. The median
nerve provides sensation to the palmar side of the thumb, index finger, middle
finger and half of the ring finger. The ulnar nerve supplies sensation to the
other half of the ring finger, the little finger and the palm [3]. The radial nerve
provides sensation to the back of the hand. The human hand is a remarkable
structure that allows us to interact with the world in a multitude of ways. From
delicate tasks like writing and playing musical instruments to powerful activities
such as lifting and grasping objects, the hand's anatomy provides us with an
incredible range of motion and dexterity. Let's delve into the anatomy of the
human hand and explore its various components.

The skeletal framework of the hand consists of 27 individual bones.
These bones can be divided into three main regions: the wrist (carpus),
the palm (metacarpus) and the fingers (phalanges). The wrist is composed
of eight small bones known as carpal bones. These bones are arranged in
two rows of four bones each. The carpal bones include the scaphoid, lunate,
triquetrum, pisiform, trapezium, trapezoid, capitate and hamate. These bones
form a flexible connection between the forearm and the hand. The palm of
the hand consists of five metacarpal bones, one for each finger. These long
bones connect the wrist to the fingers and provide a solid base for the hand's
movements and stability [4]. The fingers consist of 14 individual phalanges.
Each finger, except for the thumb, has three phalanges: the proximal phalanx,
the middle phalanx and the distal phalanx. The thumb has two phalanges: the
proximal and distal phalanges. These phalanges articulate with the metacarpal
bones and allow for a wide range of movements and gripping capabilities.

The hand contains several joints that enable its intricate movements and
flexibility. These joints connect the carpal bones to the metacarpal bones and
allow for limited gliding and rotational movements. These joints are located
between the metacarpal bones and the proximal phalanges. They permit
flexion and extension as well as abduction and adduction movements of the
fingers. These joints are found between the phalanges [5]. The PIP joints are
located between the proximal and middle phalanges, while the DIP joints are
between the middle and distal phalanges. These joints allow for bending and
straightening of the fingers. The median nerve is responsible for controlling
the muscles involved in flexion and opposition of the thumb. It also provides
sensation to the palm side of the thumb, index finger, middle finger and half
of the ring finger. The ulnar nerve controls the muscles of the little finger and
aids in fine motor movements. It supplies sensation to the other half of the ring
finger, the little finger and the palm.

The muscles responsible for the movements of the hand are primarily
located in the forearm. Long tendons extend from these muscles, pass
through the wrist and attach to the bones of the hand, allowing for precise
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control and movement. These muscles originate in the forearm and control
the gross movements of the hand and fingers. The flexor muscles, located on
the palm side of the forearm, enable flexion of the fingers, while the extensor
muscles, situated on the back of the forearm, facilitate finger extension. The
intrinsic muscles are located within the hand itself and are responsible for fine
motor control and precision movements. These muscles include the thenar
muscles (found at the base of the thumb), the hypothenar muscles (located at
the base of the little finger) and the interossei muscles (situated between the
metacarpal bones). These muscles allow for intricate tasks like writing, typing
and manipulating small objects.

Conclusion

The human hand is an extraordinary anatomical marvel, combining
precise skeletal structures, intricate muscle arrangements and complex nerve
networks. Its functional anatomy enables a wide range of movements, from
powerful gripping to delicate manipulations. Understanding the interplay
of bones, joints, muscles, tendons and nerves in the hand enhances our
appreciation of the intricate biomechanics behind our ability to grasp, explore,
create and communicate with the world around us. The human hand is a
marvel of anatomical design, combining an intricate arrangement of bones,
joints, muscles, tendons and nerves. Its complex structure enables a wide
range of movements and allows us to interact with the world in countless ways.
Understanding the anatomy of the hand helps us appreciate its remarkable
capabilities and highlights the incredible versatility and adaptability of the
human body.
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