surface anatomy of upper limb

surface anatomy of upper limb is a critical area of study for healthcare professionals, anatomists,
and anyone seeking a deeper understanding of human musculoskeletal and neurovascular systems.
This comprehensive exploration delves into the palpable landmarks, visible structures, and underlying
musculature that define the arm, forearm, and hand. We will dissect the superficial layers, identifying
key bony prominences, superficial muscles, and important superficial veins and nerves.
Understanding these external features is paramount for accurate physical examination, diagnosis of
injuries, and precise application of medical interventions. From the shoulder girdle down to the
intricate details of the hand, this article aims to provide a detailed and accessible guide to the
external features of the upper limb.
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The Shoulder and Pectoral Region: A Superficial
Overview

The shoulder and pectoral region represent the uppermost part of the upper limb, a complex interplay
of bones, muscles, and neurovascular structures that enable a vast range of motion. From a surface
anatomy perspective, several key bony landmarks are readily palpable and serve as crucial reference
points. The clavicle, or collarbone, is a prominent S-shaped bone that articulates with the sternum
medially and the scapula laterally. Its entire length is subcutaneous, making it easily felt, especially in
leaner individuals. The acromion process of the scapula, a flattened bony projection, forms the
highest point of the shoulder and articulates with the clavicle at the acromioclavicular joint. The
coracoid process, a hook-like projection extending anteriorly from the scapula, is also a significant
landmark, though less prominent than the acromion. These bony structures provide attachment sites
for numerous muscles that contribute to the dynamic stability and movement of the shoulder joint.

Bony Landmarks of the Shoulder

The clavicle is arguably the most accessible bony landmark in the pectoral region. Running
horizontally from the sternoclavicular joint to the acromioclavicular joint, its contour is clearly visible
and palpable. Inferior to the clavicle and deeper within the soft tissues lies the pectoralis major
muscle, a large fan-shaped muscle that forms the bulk of the anterior chest wall. The deltoid muscle,
a triangular muscle covering the shoulder joint, is another critical superficial muscle group. Its three
distinct heads contribute to abduction, flexion, and extension of the arm. Palpating the origin of the
deltoid from the lateral third of the clavicle, the acromion, and the spine of the scapula helps
delineate its boundaries. Understanding the precise location of these bony prominences is essential
for assessing shoulder girdle integrity and identifying potential fractures or dislocations. The
suprasternal notch, the depression at the superior aspect of the manubrium of the sternum, also
serves as a central reference point for the shoulder girdle.



Superficial Muscles of the Shoulder

Several superficial muscles of the shoulder are readily discernible through palpation and visual
inspection. The pectoralis major, with its clavicular and sternocostal heads, forms the prominent
anterior shoulder contour. Its fibers converge towards the humerus, influencing arm adduction and
medial rotation. The deltoid muscle, as mentioned, is a key superficial muscle, responsible for
initiating arm abduction and contributing to other movements. Its three parts - anterior, lateral, and
posterior - can often be differentiated by palpation during active shoulder movements. The trapezius
muscle, a large, superficial muscle of the upper back and neck, extends laterally to cover the superior
shoulder region, influencing scapular elevation, retraction, and depression. Inferior to the clavicle, the
pectoralis minor is a smaller muscle, largely covered by the pectoralis major, but its influence on
scapular movement is significant.

Superficial Neurovasculature of the Shoulder

While deeper structures, the major superficial nerves and vessels of the shoulder region are crucial
for clinical examination. The brachial plexus, a complex network of nerves, emerges from the cervical
spine and passes between the scalene muscles before entering the axilla. Branches of the plexus,
such as the musculocutaneous, axillary, and radial nerves, become superficial as they course around
the shoulder. The axillary nerve, in particular, wraps around the surgical neck of the humerus and can
be vulnerable to injury, affecting the deltoid and teres minor muscles. Superficial veins, like the
cephalic vein, are also prominent in this region, often seen coursing along the deltopectoral groove,
the depression between the deltoid and pectoralis major muscles. These vessels are frequently used
for venipuncture and can indicate circulatory status.

The Arm (Brachium): A Proximal Segment Exploration

The arm, or brachium, extends from the shoulder joint to the elbow joint. This segment of the upper
limb is characterized by its primary flexor and extensor muscles, along with significant neurovascular
structures that supply and drain the limb. From a surface anatomy perspective, the humerus, the
single bone of the arm, provides palpable bony landmarks that are essential for understanding the
arrangement of the overlying soft tissues. The muscles of the arm are typically divided into anterior
and posterior compartments, each with distinct functions and superficial presentations. Identifying the
contours and bulges created by these muscles during voluntary movement is a fundamental aspect of
examining the arm.

Bony Landmarks of the Arm

The most prominent bony landmark of the arm is the humerus. The greater tubercle of the humerus,
located on the lateral aspect of the proximal humerus, is a significant palpable landmark that serves
as an attachment site for rotator cuff muscles. The deltoid tuberosity, a rough area on the lateral
surface of the humerus shaft, marks the insertion of the deltoid muscle and can be felt as a
roughened prominence. Inferiorly, the medial and lateral epicondyles of the humerus are readily



palpable, forming the prominent bony prominences on either side of the elbow joint. The olecranon,
the proximal projection of the ulna, is also a key landmark, forming the point of the elbow and
articulating with the humerus.

Superficial Muscles of the Arm

The superficial muscles of the arm are divided into the anterior and posterior compartments. The
anterior compartment contains the biceps brachii, a large, two-headed muscle that is easily visible
and palpable, especially when the elbow is flexed and the forearm is supinated. Its long head arises
from the supraglenoid tubercle of the scapula, and its short head from the coracoid process. The
brachialis muscle lies deep to the biceps brachii and contributes to elbow flexion. In the posterior
compartment, the triceps brachii is the sole muscle, responsible for elbow extension. It has three
heads: long, lateral, and medial. The long head is the most superficial and can be palpated on the
posterior aspect of the arm.

Superficial Neurovasculature of the Arm

The major neurovascular structures of the arm run in close proximity to the humerus. The brachial
artery, the main artery of the arm, runs down the medial aspect of the arm, medial to the biceps
brachii. Its pulse can be readily felt in the antecubital fossa. The median nerve, the ulnar nerve, and
the radial nerve all traverse the arm. The median nerve runs alongside the brachial artery, while the
ulnar nerve passes posterior to the medial epicondyle of the humerus, making it vulnerable to injury.
The radial nerve travels in the spiral groove of the humerus, a deep groove on the posterior aspect of
the humerus, before emerging anteriorly. Superficial veins, such as the basilic vein, run along the
medial side of the arm, and the cephalic vein runs along the lateral side, eventually piercing the deep
fascia to join the axillary vein.

The Elbow Region: A Critical Articular Zone

The elbow is a complex hinge joint that allows for flexion and extension of the forearm, as well as
pronation and supination of the forearm. From a surface anatomy perspective, the elbow region is
characterized by several prominent bony landmarks and superficial soft tissue structures that are
crucial for clinical examination and understanding of its function. The interplay of the humerus, ulna,
and radius at this articulation creates distinct palpable contours that are easily identifiable.

Bony Landmarks of the Elbow

The bony landmarks of the elbow are particularly evident. The olecranon process of the ulna forms
the sharp, palpable point of the elbow. It is easily felt as the prominent bony prominence on the
posterior aspect when the elbow is flexed. The medial epicondyle of the humerus is located on the
medial side of the elbow and is the origin of the common flexor tendon. The lateral epicondyle of the
humerus is situated on the lateral side and serves as the origin of the common extensor tendon. The



trochlea and capitulum of the humerus, the articular surfaces that articulate with the ulna and radius
respectively, lie within the joint capsule but their general location can be inferred from the
surrounding bony prominences. The radial head, a disc-shaped structure, is palpable just distal and
slightly lateral to the lateral epicondyle, and its rotation can be felt during pronation and supination.

Superficial Structures of the Elbow

Superficially, the elbow is covered by skin and subcutaneous tissue, with a prominent olecranon bursa
overlying the olecranon process. This bursa can become inflamed, leading to swelling and pain. The
ulnar nerve is a critical superficial structure in the elbow region, passing through the cubital tunnel
formed by the medial epicondyle and the olecranon. Direct pressure on this nerve can cause tingling
and numbness in the medial two fingers. The median cubital vein is a superficial vein commonly found
in the antecubital fossa, the depression anterior to the elbow joint. This vein is a frequent site for
venipuncture. The superficial tendons of the forearm flexors and extensors converge at the elbow,
providing a palpable indication of muscle activity during movement.

The Forearm (Antebrachium): Functional Forefront

The forearm, extending from the elbow to the wrist, is a region characterized by its robust
musculature responsible for intricate hand and finger movements, as well as pronation and supination
of the forearm. The two long bones of the forearm, the radius and ulna, provide essential bony
landmarks that dictate the arrangement of the overlying soft tissues. Understanding the surface
anatomy of the forearm is vital for assessing muscle function, identifying sites of pain or injury, and
locating superficial neurovascular structures.

Bony Landmarks of the Forearm

The two main bony landmarks of the forearm are the radius and the ulna. The styloid process of the
radius is a prominent bony projection on the lateral aspect of the distal radius, easily palpable at the
wrist. Similarly, the styloid process of the ulna is located on the medial aspect of the distal ulna. While
the shaft of the radius and ulna are largely covered by muscle, their proximal and distal ends are
more superficial. The olecranon process of the ulna, as discussed in the elbow section, is the proximal
tip of the ulna and is a key landmark. The coronoid process of the ulna, located distally on the anterior
aspect of the ulna, is less superficially palpable but contributes to elbow joint stability.

Superficial Muscles of the Forearm

The forearm is divided into anterior (flexor) and posterior (extensor) compartments, each containing
numerous muscles. The superficial muscles of the anterior compartment originate from the medial
epicondyle of the humerus and the coronoid process of the ulna. These include the pronator teres,
flexor carpi radialis, palmaris longus, flexor carpi ulnaris, and flexor digitorum superficialis. Their
tendons are palpable as they cross the wrist. The superficial muscles of the posterior compartment



originate from the lateral epicondyle of the humerus. These include the extensor carpi radialis longus
and brevis, extensor digitorum, extensor digiti minimi, and extensor carpi ulnaris. The brachioradialis,
a large muscle on the lateral aspect of the forearm, acts as a primary elbow flexor and is readily
palpable, especially during forearm flexion.

Superficial Neurovasculature of the Forearm

The major superficial neurovascular structures of the forearm are the radial artery, ulnar artery,
median nerve, radial nerve, and ulnar nerve. The radial artery runs along the lateral side of the
forearm, giving off branches and becoming palpable at the wrist to form the radial pulse. The ulnar
artery travels more medially and is generally less superficially palpable than the radial artery. The
median nerve enters the forearm between the heads of the pronator teres and runs down the middle
of the forearm, supplying motor innervation to most of the flexor muscles and sensory innervation to
the thumb, index, middle, and lateral half of the ring finger. The superficial branch of the radial nerve
runs along the lateral aspect of the forearm, providing sensory innervation. The ulnar nerve, after
passing the medial epicondyle, travels down the medial side of the forearm, supplying sensory
innervation to the medial one and a half fingers.

The Wrist and Hand: Precision and Dexterity

The wrist and hand represent the terminal portion of the upper limb, a marvel of evolutionary design
providing exquisite dexterity and sensory feedback. The intricate arrangement of small bones,
numerous muscles, and fine neurovascular networks allows for a vast repertoire of movements, from
powerful grips to delicate manipulations. Understanding the surface anatomy of the wrist and hand is
paramount for diagnosing conditions affecting these structures, performing injections, and
appreciating the impact of various injuries.

Bony Landmarks of the Wrist and Hand

At the wrist, the distal ends of the radius and ulna are palpable. The radial styloid process is on the
lateral side, and the ulnar styloid process is on the medial side. The carpal bones, though small,
create subtle contours. The scaphoid bone, a key carpal bone, can be palpated in the anatomical
snuffbox, a depression on the lateral aspect of the wrist formed by the tendons of the abductor
pollicis longus and extensor pollicis brevis. The lunate bone lies medial to the scaphoid. In the hand,
the metacarpal bones form the palm, and their proximal and distal heads are palpable. The phalanges
form the fingers and thumb, with their proximal, middle, and distal interphalangeal joints readily
identifiable.

Superficial Muscles of the Hand

The intrinsic muscles of the hand, located within the hand itself, are responsible for fine motor control.
These muscles are organized into specific groups. The thenar eminence, on the radial side of the



palm, is formed by muscles that control the thumb (abductor pollicis brevis, flexor pollicis brevis,
opponens pollicis). The hypothenar eminence, on the ulnar side, is formed by muscles that control the
little finger (abductor digiti minimi, flexor digiti minimi brevis, opponens digiti minimi). The lumbricals
and interosseous muscles lie between the metacarpal bones and contribute to finger flexion and
extension at the metacarpophalangeal joints and extension at the interphalangeal joints.

Superficial Neurovasculature of the Wrist and Hand

The major superficial neurovascular structures supplying the wrist and hand are the radial artery,
ulnar artery, median nerve, and ulnar nerve. The radial artery continues onto the dorsum of the hand,
forming the dorsal and palmar arterial arches. The ulnar artery passes through the carpal tunnel and
also contributes to the palmar arches. The median nerve runs through the carpal tunnel at the wrist,
providing motor innervation to the thenar muscles and sensory innervation to the palmar aspect of
the thumb, index, middle, and lateral half of the ring finger. Carpal tunnel syndrome involves
compression of the median nerve here. The ulnar nerve passes superficially to the carpal tunnel,
providing motor innervation to the hypothenar muscles and interossei, and sensory innervation to the
little finger and medial half of the ring finger.

Frequently Asked Questions

What superficial landmarks are crucial for identifying the
major nerves and vessels of the forearm during physical
examination?

Key landmarks include the medial and lateral epicondyles of the humerus for the ulnar and radial
nerves respectively, the flexor and extensor muscle masses for general nerve distribution, and the
pulsating radial artery at the wrist for venous access and pulse assessment. Palpating bony
prominences and noting superficial veins like the cephalic and basilic veins are also important.

How can one visually identify the deltoid muscle and its
functional implications from surface anatomy?

The deltoid muscle forms the rounded contour of the shoulder. Its anterior, lateral, and posterior
fibers can be approximated by observing the shape of the shoulder when the arm is abducted or
rotated. Surface palpation during these movements helps delineate its borders. Its superficial nature
makes it a common site for intramuscular injections, requiring knowledge of its safe zones to avoid
nerves like the axillary nerve.

What are the surface anatomical landmarks for locating the
brachial artery and its clinical significance?

The brachial artery runs medial to the biceps brachii muscle in the cubital fossa, which is a triangular
depression on the anterior elbow. The fossa is bounded by the medial and lateral epicondyles of the
humerus and a horizontal line between the epicondyles. The brachial artery is easily palpable here



and is the standard site for measuring blood pressure.

Describe the surface anatomy relevant for palpating the
carpal bones and identifying potential sites of injury.

At the wrist, the distal radius and ulna form palpable prominences. The scaphoid bone is palpable in
the anatomical snuffbox, a depression on the dorsal aspect of the radial side of the wrist, formed by
the tendons of the abductor pollicis longus and extensor pollicis brevis. This is a common site for
scaphoid fractures. The lunate bone is located medial to the scaphoid.

What superficial features help delineate the boundaries and
common injection sites for the shoulder joint?

The acromion process of the scapula forms the highest point of the shoulder and is a prominent
palpable landmark. Inferior to the acromion, the greater tubercle of the humerus can be palpated,
which is the most lateral bony prominence. The subacromial space, located between the acromion
and the greater tubercle, is a common target for subacromial corticosteroid injections, aiming to
target the rotator cuff tendons and subacromial bursa.

Additional Resources

Here are 9 book titles related to the surface anatomy of the upper limb, each with a short description:

1. Surface Anatomy of the Upper Limb: A Practical Guide

This book provides a comprehensive and visually rich exploration of the palpable landmarks and
superficial structures of the arm, forearm, and hand. It emphasizes the clinical relevance of surface
anatomy, detailing how to identify muscles, nerves, and vessels by touch and observation. Each
chapter is designed to be a hands-on learning experience, incorporating detailed illustrations and
anatomical charts for easy reference during physical examination.

2. Palpating the Upper Limb: An Atlas of Surface Landmarks

Focusing on the tactile approach, this atlas guides readers through the process of palpating key
anatomical features of the upper limb. It utilizes high-quality photographs and diagrams to
demonstrate the correct hand placements and pressure techniques for identifying bones, muscles,
and significant superficial neurovascular structures. The book is an invaluable resource for students
and clinicians aiming to develop their palpation skills for diagnosis and treatment.

3. Clinical Surface Anatomy of the Shoulder and Arm

This focused text delves into the surface anatomy specifically of the shoulder girdle and upper arm,
highlighting its importance in understanding common injuries and pathologies. It bridges the gap
between theoretical knowledge and practical application, explaining how surface landmarks correlate
with underlying musculoskeletal and vascular systems. The content is geared towards healthcare
professionals who regularly assess and manage patients with upper limb conditions.

4. The Visual Palpator: Upper Limb Edition

Designed as a visual aid, this book uses a unique blend of anatomical illustrations and realistic
depictions of surface contours to help learners identify anatomical structures. It emphasizes the
relationship between external form and internal anatomy, making it easier to visualize what lies



beneath the skin. The clear, concise descriptions complement the visuals, reinforcing learning for
students of anatomy and physical therapy.

5. Applied Surface Anatomy of the Forearm and Hand

This practical manual concentrates on the detailed surface anatomy of the forearm and hand, crucial
areas for fine motor skills and common injuries. It details the anatomical basis for common orthopedic
and neurological assessments, illustrating how to locate superficial nerves and tendons. The book's
emphasis on functional anatomy makes it a valuable tool for rehabilitation specialists and hand
surgeons.

6. Anatomical Surface Marking of the Upper Extremity

This resource offers a systematic approach to surface marking of the upper limb, providing clear
instructions and visual guides for delineating key anatomical structures on the living body. It covers
bony prominences, muscle bellies, and superficial vessels, crucial for procedures like injections,
dissections, and diagnostic imaging. The book serves as an essential reference for students in various
medical fields requiring precise anatomical localization.

7. Surface Anatomy for the Sports Medicine Professional: Upper Limb Focus

Tailored for sports medicine practitioners, this book connects surface anatomy to the assessment and
treatment of athletic injuries in the upper limb. It highlights how to identify structures relevant to
common sports-related conditions, such as rotator cuff issues, tendinopathies, and nerve
entrapments. The practical application of surface anatomy in evaluating range of motion and
identifying soft tissue abnormalities is a central theme.

8. Surface Anatomy Imaging of the Upper Limb

This book explores the relationship between surface anatomy and various imaging modalities used to
visualize the upper limb, including ultrasound, MRI, and X-ray. It explains how palpable landmarks
correlate with findings on medical images, enhancing diagnostic interpretation. The text is beneficial
for radiologists, sonographers, and clinicians who interpret imaging studies of the upper limb.

9. Surface Anatomy: A Clinical Companion for the Upper Limb

This compact, portable companion provides quick access to essential surface anatomy information for
the upper limb in clinical settings. It features concise descriptions, clear diagrams, and clinically
relevant notes on palpation and identification of structures. Designed for use at the bedside or in
practice, it serves as a handy reference for medical students, residents, and practicing physicians.
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