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UPPER LIMB
Objectives
Describe the structure and organization of the brachial plexus. Define
the anterior and posterior fibers of the plexus and how they relate to the
innervations to the ventral and dorsal compartments of the upper limb.
Understand the spinal cord segmentation of the major nerves of the plexus
and how this relates to the innervation pattern of the upper limb, especially
in the hand. Identify the muscles, innervations, actions, and blood supply to
the compartments of the upper limb.
Understand the sensory innervations of skin of the forearm and hand.
Describe in detail the major nerve lesions of the upper limb and their
clinical presentations. Identify the clinical applications of the radiology of
the upper limb.
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UPPER LIMB

Introduction

The upper limb has been uniquely adapted for mobility and freedom of movement for
positioning of the hand in 3-D space. The articulations, muscle groups, innervations, and
blood supply of the upper limb are developed to provide the fine motor and sensory
functions of the hand necessary for grasping, manipulation, and touch.
The upper limb is attached to the axial skeleton via the pectoral girdle which is formed
by the scapula and clavicle. The attachment of the clavicle to the sternum is the only
bony connection between the upper limb and the trunk. The clavicle holds the limb away
from the trunk allowing freedom of movement.
The upper limb bud begins its development in the fourth week with the proliferation of
mesoderm into the limb bud. During development the upper limb bud rotates laterally 90
degrees so that the thumb is placed laterally.

Brachial Plexus
A nerve plexus allows (Fig. 11.1) nerve fibers from several segmental origins of the spinal
cord to intermingle together and then form terminal branches that carry various
combinations of segmental fibers for motor and sensory supply of the limb. Most muscles
are innervated by nerve fibers originating from more than one segment.
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The brachial plexus is the extensive nerve network providing the sensory and motor
innervation to the upper limb. The plexus originates at the base of the posterior triangle
of the neck and is formed by the ventral rami of the C5-T1 spinal nerves. The plexus
extends through the axilla and continues its distribution into the upper limb. The plexus is
organized into five proximal-to-distal stages: roots, trunks, divisions, cord, and terminal
branches.
The primary nerve branches of the brachial plexus and their segmentation are:
• Musculocutaneous: C5, C6, (C7)*
• Median: (C5), C6, C7, C8, T1
• Ulnar: C8, T1

• Radial: C5, C6, C7, C8, (T1)
• Axillary: C5, C6

• Long thoracic: C5, C6, C7
• Suprascapular: C5, C6

• Thoracodorsal: (C6), C7, C8
* Parenthesis indicates the nerve carries very few of these fibers
The compartmentalization and organization of the muscles with their innervations and
primary actions are shown in the tables 11.1-11.4.

Table 11.1: Motor Innervation and Actions of Muscles of the Arm
Compartment/Muscles
Anterior Compartment
• Biceps brachii
• Brachialis

Posterior Compartment
• Triceps brachii

Nerve

Primary Action

Musculocutaneous nerve (C5-C6)

• Flex elbow (biceps reflex)
• Supination (biceps brachii)

Radial nerve (C5-T1)

• Extend elbow (triceps reflex)

Table 11.2: Motor Innervation and Actions of Muscles of the Forearm
Compartment/Muscles

Nerve

Primary Action

Anterior Compartment

• All muscles innervated by
median nerve except 1 ½
muscles innervated by ulnar
nerve (flexor carpi ulnaris
and ulnar half of the flexor
digitorum profundus)

• 1 ½ muscles not innervated
by median nerve (flexor
carpi ulnaris and ulnar half
of the flexor digitorum
profundus)

Posterior Compartment
• Muscles of posterior
compartment of forearm

Median nerve (C5-T1)

• Flex wrist (strongest)
• Flex all 5 digits
• Pronation

Ulnar nerve (C8-T1)

• Flex wrist (weak)

• Flex digits 4 and 5

• Extend metacarpophalangeal joint
Radial nerve (C5-T1)

• Extend wrist

• Supination (supinator muscle)
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Table 11.3: Motor Innervation and Actions of Muscles of the Hand
Nerve

Compartment/Muscles
Thenar Compartment
• Opponens policis

Central Compartment

• Lumbricals (digits 2 and 3)

Primary Action

Recurrent motor branch
• Opposition of thumb
(C8-T1) of the median nerve
Median nerve (C8-T1)

• Flex metacarpophalangeal joint (MP) of digits 2-3
• Extend interphalangeal joint (IP) of digits 2-3

• Lumbricals (digits 4 and 5)

• Flex MP and extend IP of digits 4-5

• Interossel muscles
(palmar and dorsal)

• Dorsal: Abduct digits 2-5 (DAB)
• Palmar: Adduct digits 2-5 (PAD)
• Assist lumbricals in MP flexion and IP extension of
digits 2-3

Ulnar nerve (C8-T1)

• Adductor pollicis

• Thumb adduction

Hypothenar Compartment

• Three muscles

Ulnar nerve (C8-T1)

• Variable movements of digit 5

Table 11.4: Motor Innervation and Actions of Muscles of the Shoulder and Back
Muscles
• Deltoid
• Tere minor
• Serratus anterior
• Supraspinatus
• Infraspinatus

Nerve
• Axillary nerve (C5-C6)

• Long thoracic nerve
(C5-C7 ventral rami)

• Suprascapular nerve (C5-C6)

Primary Action
• Horizontal abduction of humerus (15°-110°)
• Lateral rotation of humerus (with infraspinatus)
• Maintains position of scapula against rib cage
• Upward rotation of scapula (vertical abduction
above 110°)
• Initiates abduction of humerus (0°-15°)
• Lateral rotation of the humerus (with teres minor)

• Subscapularis

• Upper and lower subscapular nerves

• Medial rotation of the humerus

• Subscapularis

• Upper and lower subscapular nerves

• Medial rotation of the humerus

• Latissimus dorsi

• Thoracodorsal (middle subscapular)
nerve (C(6), 7, 8)

• Extension, adduction, and medial rotation of
humerus

• Teres major

• Lower subscapular nerve

• Extension, adduction, and medial rotation of
humerus
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The basic movements of the thumb are illustrated in Figure 11.2. Notice that three nerves
are acting on the thumb.

Flexion

(Median Nerve)

Extension

(Radial Nerve)

Adduction

Abduction

(Ulnar Nerve) (Radial Nerve)

Opposition

(Median Nerve)

Figure 11.2 Movements of The Thumb

Cutaneous Innervation of the Hand and Forearm
The cutaneous innervation of the hand is shown in Fig. 11.3.
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Figure 11.3 Cutaneous Innervation of The Hand
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Brachial Plexus Nerve Lesions
Proximal or distal injuries to the brachial plexus can result in significant motor and sensory
deficits of upper limb functions. Assessment of nerve function during the clinical exam is
critical in determining the type and location of nerve damage.
There are several general principles to note when evaluating patient with nerve lesions:
1.

With a progressive nerve compression, sensory deficits will usually precede motor
signs. So it is important to note any early sensory complaints from the patient.

2. When muscle groups are affected on one side of the limb, the antagonist muscles
on the opposite side of the limb are under tone, and at rest will pull the limb into an
abnormal position.
3. Some motor nerve lesions of muscles are observed at rest (passive sign), and other
motor nerve lesions are observed upon movement (active sign).
4. When testing for motor or sensory nerve loss, test the most distal function in the limb
first.

Musculocutaneous Nerve: C5-C6
Common lesion site:
1.

Compression and entrapment of the nerve as it passes thorough the 		
coracobrachialis muscle at the axilla.

2. Trauma to the axilla
Clinical signs: Loss of serratus anterior muscle.
1.

Significant weakness of flexion of elbow

2. Reduced or absent biceps reflex
3. Weakness in supination (loss of biceps results in forearm pronated at rest)
4. Sensory loss from skin of lateral forearm from elbow to base of thumb (lateral
cutaneous nerve of the forearm)

Axillary Nerve: C5-C6
Common lesion site:
1.

Fracture of the surgical neck of the humerus

2. Inferior dislocation of the shoulder
Clinical signs:
1.

Loss of horizontal abduction (15-110 degrees) of the arm at the shoulder joint (loss
of deltoid muscle) and weakness in lateral rotation (loss of teres minor)

2. Sensory loss from skin over the shoulder
6
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Common lesion site:
1.

Trauma to the nerve at the superior aspect of the scapula at the scapular notch

Clinical signs:
1.

Inability to initiate the first 15 degrees of shoulder abduction (loss of the
supraspinatus muscle)

2. Weakness in lateral rotation of the shoulder (loss of infraspinatus muscle)
3. No sensory loss

Long Thoracic Nerve: C5-C7 ventral rami
Common lesion site:
1.

Trauma to the lateral chest wall as the nerve courses on the superficial surface of
the serratus anterior muscle

2. During mastectomy the nerve may be accidentally cut at the lateral aspect of the
mammary gland.
Clinical signs: Loss of serratus anterior muscle.
1.

Inability to hold the scapula tightly against the dorsal chest wall. Passive clinical
sign is a winged scapula.

2. Weakness in upward scapular rotation resulting in difficulty in abducting the arm
vertically above the horizon and raising the hand above the head.
3. No sensory loss

Thoracodorsal Nerve C7-C8
Common lesion site:
1.

Surgical procedures or trauma to the lateral chest wall

Clinical signs:
1.

Weakened adduction, extension, and medial rotation of the shoulder

2. No sensory loss
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Lesions of The Radial, Median, and Ulnar Nerves

The radial, median, and ulnar nerves or their branches will course the entire length of
the upper limb from the axilla to the hand. Because of their extensive motor and sensory
supply to the limb, they can be injured at multiple points along the limb, resulting in
variable motor or sensory lesions.

Radial nerve C5-T1
A. Common lesion site: Proximal In Axilla:
1.

Usually follows a long-term compression injury after using crutches

2. Saturday night palsy.
3. Proximal lesions in the axilla will affect all of the motor or sensory functions in the
upper limb provided by the radial nerve.
Clinical Signs:
1.

Significant weakness of extension of the elbow, wrist, and metacarpophalangeal
(MP) joints.

2. Loss of triceps reflex (C6, C7)
3. The primary distal sign is wrist drop due to the inability to
extend the hand at the wrist (Fig. 11.4). Results in reduction of a
strong grip.
4. Weakness but not total loss of supination of the forearm. The
biceps brachii muscle (innervated by the musculocutaneous
nerve) is intact and provides strong supination. Because the
pronator muscles in the anterior forearm compartment are
under tone (innervated by the median nerve), the forearm is
pronated at rest.

ke

Figure 11.4 Wrist Drop

Claw loss on the dorsum
Hand
of arm, forearm, and
Ape
5. Sensory
of the
radial side
of
dorsal
hand.
Hand
Benediction
Hand

B. Common lesion Site: Between axilla and wrist :
1.

Radial groove fracture at the midshaft of the humerus (common lesion site)

2. Trauma at the lateral epicondyle of the elbow
3. Dislocation of the head of radius (nursemaid’s elbow)
4. Compression by the supinator muscle in the proximal forearm.
Clinical signs:
1.

Loss of extension at wrist and MP joints with weakened supination.

2. Elbow extension is sparred with lesions of the radial nerve distal to the axilla The
three branches to the triceps muscle arises in the axilla proximal to the radial groove.
3. Wrist drop is the distal sign .
8
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C. Common lesion Site: Laceration on dorsum of wrist.
Clinical signs: Sensory loss on the dorsum of the radial side of the hand. There are no
intrinsic muscles on the dorsum of the hand.

Median Nerve C5-T1
A. Common lesion site: Proximal at or above the elbow.
NOTE: Proximal median nerve lesions between axilla and elbow result in complete loss of
all median nerve sensory and motor functions in the forearm and hand.
1.

Supracondylar fracture of distal humerus

2. Median nerve compression in the cubital fossa between the two heads of the
pronator teres muscle (pronator teres syndrome)
Clinical Signs:
1.

Significantly weakened wrist flexion, but not totally lost because the ulnar nerve
innervates the flexor carpi ulnaris and the medial two tendons
of the flexor digitorum profundus and are under tone.

2. Ulnar deviation of the wrist upon flexion resulting from the
intact pull of the flexor carpi ulnaris (ulnar innervated) to the
medial side of the hand.
3. Loss of pronation. The median nerve innervates both pronator
muscles in anterior forearm compartment. At rest, the forearm
is supinated.
Klumpke

Claw

Hand of

4. Ape (simian) hand: Passive sign at rest (Fig. 11.5). Injury to
Palsy
Hand
Benediction
the recurrent motor branch of the median nerve in the palm
results in loss of the thenar compartment muscles (C8–T1)
with weakness of opposition. This results in the thumb being
adducted and extended, and pulled into the plane of the palm
by the intact adductor pollicis (ulna innervated). There are no
cutaneous deficits.v

Figure 11.5 Ape
Ape Hand
Hand

5. Hand of benediction: Active sign upon movement (Fig. 11.6). Upon
attempting to flex all five digits, digits 1–3 do not flex (median
nerve innervated) but digits 4–5 can be flexed using the ulnar
Figure
11.6 of
Hand
Klumpke
Claw(ulnar
Hand
innervated medial half of the flexor
digitorum profundus
of
Benediction
Palsy or papal hand.
Hand
Benediction
innervated). This results in the Benedict
6. Over time there is significant decreased mass of the thenar muscles (atrophy) with
a flattening of the thenar compartment.
7. Cutaneous loss over the lateral palmar surface of the hand and the lateral 3½ digits.
Note: Proximal lesions of the median nerve described above will have a combination of
the ape hand at rest and the benedict hand upon making a fist.
9
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B. Common lesion site: Distal at wrist. Distal lesions at the wrist are the most common
site of median nerve damage.
1.

Carpal tunnel syndrome

2. Laceration on ventral wrist
Clinical signs:
1.

Sparring of all of the forearm motor functions listed above with normal and active
pronation, wrist flexion, and digital flexion.

2. Ape Hand. With an injury to the median nerve at the wrist, the primary presenting
sign is the ape hand as described above resulting from damage to the recurrent
branch of the median nerve to the thenar compartment
3. Atrophy of thenar eminence
4. In carpal tunnel syndrome cutaneous loss is limited to the palmar side of the lateral
3 ½ digits. Note that the skin on the lateral palm is spared because the palmar
cutaneous branch of the median nerve supplying the skin of the central palm
arises in the distal forearm and enter the palm by passing superficial to the carpal
tunnel.
Note: that with a distal lesion of the median nerve at the wrist there is no hand of
benediction.

Ulnar Nerve C8-T1
Common lesion site:
1.

Proximal. The ulnar nerve can be injured in the axilla, arm, or often with trauma to
the medial epicondyle on the medial aspect of the elbow.

2. Distal. The ulnar nerve can be damaged at the wrist by laceration on the ventral
wrist, compression of the ulnar nerve crossing the wrist (outside carpal tunnel in
Guyon canal), or with fracture of hook of the hamate at the base of the hand.
Clinical signs:
Note that both proximal or distal lesions of the ulnar nerve will result in common signs as
described below because most of the motor and sensory innervations supplied by the
ulnar nerve (C8-T1) provide intrinsic functions of the hand.
1.

Loss of the innervation to the medial two lumbricals, dorsal
and palmar interossei, adductor pollicis, and hypothenar
compartment muscles

2. Inability to abduct and adduct digits 2–5 This is one of the
easiest clinical test for ulnar nerve damage (due to the loss of
the dorsal and palmar interossei muscles, respectively).
3. Claw hand: Passive sign at rest (Fig. 11.7). This is a classic ulnar
lesion sign due to weakness of IP extension of digits 2-5 (loss of
the interossei muscles and the medial two lumbrical muscles).
Clawing (flexion) of these digits at rest results Klumpke
from the pull of the
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intact long flexors of the flexor forearm. Note that clawing is less pronounced in
digits 2 and 3 because these two lumbrical muscles are innervated by the median
nerve and are functional.
4. Hyperextension of the MP joints of digits 2–5.
5. Thumb is strongly abducted due to the loss of the adductor pollicis. Other
movements of the thumb are intact.
6. Weakness and atrophy of the hypothenar compartment muscles over time.
7. Cutaneous loss from the dorsal and palmar surfaces of the medial 1½ digits of the
hand. Sensory loss is more extensive with proximal lesions at or above elbow.
Note: That with a proximal ulnar nerve lesion at or above the elbow, there is weakness
of the flexor carpi ulnaris and the medial part of the flexor digitorum profundus in the
forearm in addition to the above deficits. These two muscles are innervated by the ulnar
nerve in the proximal forearm.
With an proximal injury at the elbow, the loss of these two forearm muscles result in:
1.

Limited weakness of forearm flexion with radial deviation due to the pull of the
intact median innervated forearm muscles.

2. Note: Radial deviation of the hand upon limited wrist flexion is one of the classic
clinical signs of an ulnar lesion at or above the elbow that can be used to
discriminate between proximal and a distal wrist lesion.
3. Clawing is greater with a wrist lesion of the ulnar nerve because the medial two
heads of the flexor digitorum profundus are intact and remain functional.

11
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Proximal Lesions of the Brachial Plexus
Some of the more common and extensive brachial plexus lesion sites occur proximally
at the root of the neck within the posterior triangle. The trunks of the brachial plexus are
coursing through the scalene triangle where they can be injured.

A. Upper Brachial Plexus Lesion (Erb-Duchenne Palsy-Waiter’s Tip
Syndrome) (Fig. 11.8)
Damage to the upper trunk of the brachial plexus results in injury to
the C5 and C6 fibers of the superior trunk. C5–C6 nerve fiber damage
will primarily result in the loss of the three C5-6 nerves of the plexus
innervating shoulder and arm muscles:
1.

Musculocutaneous

2. Suprascapular
3. Axillary nerves
Common lesion site:
Trauma resulting from falls on the shoulder where the head and
shoulder are forcefully separated can stretch or tear the upper trunk
of the brachial plexus in the posterior triangle region of the neck. Other
FigureSyndrome
11.8
Erb-Duchenne
causes also include a Pancoast tumor on the apex of the lung and
Erb-Duchenne
childbirth.
Syndrome
Clinical sign:
1.

Damage to the axillary and suprascapular nerves results in the loss of abduction
(deltoid and supraspinatus muscles) and lateral rotation (teres minor and
infraspinatus muscles), respectively. At rest, these deficits result in the upper limb
being strongly adducted and medially rotated at the shoulder. The unopposed
pectoralis major and latissimus dorsi muscles pull the limb into adduction with
medial rotation.

2. Damage to the musculocutaneous nerve to the anterior arm muscles results in
severe weakening of elbow flexion. At rest, there is strong extension of the elbow
with pronation of the forearm ( loss of elbow flexors and a weakness of supination).
3. The limb hangs by the side and is tightly adducted at the shoulder by the
unopposed adductors of the shoulder. There is an extended elbow and pronated
forearm (loss of musculocutaneous nerve). The sign is the waiter’s tip position
4. Rotator cuff muscles are affected with a C5-6 lesion.
5. Cutaneous loss is on the lateral border of the forearm (lesion of musculocutaneous
nerve).
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The lower trunk of the brachial plexus contains C8-T1 fibers that primarily affect hand
motor and sensory functions provided by the ulnar and median nerves. This lesion is less
common than Waiter’s tip and has more limited recovery.
Common lesion site:
Klumpke palsy occurs when grabbing an object during a fall. The upper limb is suddenly
pulled upward and away from the body. This strong upward pull of the upper limb results
in injury to the inferior trunk of the brachial plexus (C8-T1) in the posterior triangle of the
neck. This can also occur during delivery, with thoracic outlet syndrome, or a cervical rib.
Clinical signs:
1.

C8 and T1 lesions will result in weakness of the intrinsic muscles of
the hand that are innervated by the ulnar nerve (interossei and
medial two lumbricals) and the muscles innervated by C8 and T1
fibers of the median nerve (thenar compartment ).

2. Patient presents with a combined ulnar claw hand and some
degree of ape hand. All four digits (2–5) are clawed due to loss of
ulnar and median nerves.
3. Cutaneous loss on the medial border of the forearm and the
medial side of hand. Sensory loss is more extensive than seen in
Erb palsy.
4. Can lead to Horner syndrome with compression of the
sympathetic chain in the neck.

Figure 11.9
Klumpke Palsy

Klumpke
Palsy
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Upper Limb Blood Supply
The upper limb blood supply begins with the continuation of the subclavian artery as it
descends to cross the lateral border of the first rib where it becomes the axillary artery.
•

The axillary artery courses distally through the axilla to become the brachial artery
when it passes the lower border of the teres major muscle.

•

The brachial artery descends the arm and bifurcates in the cubital fossa to form
the radial and ulnar arteries

•

The radial and ulnar arteries descend on the lateral and medial aspects of the
forearm, respectively.

•

Distally within the hand, the radial and ulnar arteries form the superficial and deep
arterial palmar arches that provide the blood supply to the hand.

The distribution of these arteries and their major branches are illustrated in the Figure
11.10.
Suprascapular A

Subclavian A
Rib 1

Axillary A

Posterior Humeral
Circumflex A

Teres major muscle
Lateral Thoracic A
Subscapular A

Brachial A
Deep Brachial A

Ulnar A
Radial A

Deep Palmar Arch
(formed by Radial A)

Superficial Palmar Arch
(formed by Ulnar A)

Figure 11.10 Blood Supply of Upper Limb
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A. Axillary Artery: There are six branches in the axilla but only the following three are
clinically important.
1.

Lateral thoracic artery: Courses on lateral chest wall where it supplies the lateral
chest and the lateral mammary gland. The artery courses with the long thoracic
nerve that innervates the serratus anterior muscle on the lateral chest wall where
they are commonly injured by trauma, lacerations, or mastectomy ( produces
winged scapular).

2. Posterior humeral circumflex artery: Courses around the surgical neck of the
humerus with the axillary nerve where they are both commonly injured with
fractures of the surgical neck of the humerus.
3. Subscapular artery: Forms scapular collateral arterial circulation with the
suprascapular branch of the subclavian artery around the dorsal scapula.
B. Brachial Artery: Supplies the anterior arm compartment and continues into the cubital
fossa.
4. Profunda brachii (deep brachial) artery: A major branch of the brachial artery that
courses posterior to the midshaft of the humerus in the radial groove with the
radial nerve where they are commonly damaged with a midshaft break of the
humerus.
C. Radial and Ulnar Arteries:
5/6. Radial and ulnar arteries supply the anterior and posterior compartments 		
forearm muscles. In the hand, they form the arterial arches
7. Deep palmar arch: Formed primarily by radial artery (courses more proximally in
the hand).
8. Superficial palmar arch: Formed primarily by ulnar artery (courses more distally in
the hand).
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Carpal Tunnel
The carpal tunnel (Fig. 11.11) is the passageway formed by ligaments and carpal bones
located at the base of the palmar side of the hand.
1.

The roof or anterior boundary of the tunnel is formed by the flexor retinaculum that
connects the lateral and medial carpal bones.

2. The floor or posterior boundary is formed primarily by the lunate carpal bone of the
proximal row of carpal bones.
3. Passing through the carpal tunnel are the:
a. Median nerve. The nerve courses immediately deep to the lateral side of the flexor
retinaculum. Compression of the median nerve results in numbness and pain in
the distribution of the median nerve distal to the carpal tunnel (see description
below) and loss of the thenar compartment muscles (Ape hand).
b. Nine flexor tendons of the flexor compartment of the forearm pass through the
carpal tunnel into the central compartment of the hand: four tendons of the flexor
digitorum superficialis, four tendons of the flexor digitorum profundus, and a single
flexor pollicis longus tendon.

Flexor retinaculum
Carpal tunnel
Palmar branch of median
Median nerve

Palmar branch of median

Ulnar nerve and artery
Carpal Tunnel

Flexor Retinaculum
Median nerve
Scaphoid

Triquetrum
Lunate (floor)

Figure 11.11 Carpal Tunnel
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Any pathology (inflammation, thickening of the flexor retinaculum, excessive exercise
of the digits) that significantly reduces the space within the carpal tunnel results in
compression of the structures in the carpal tunnel. The median nerve is the most
common structure injured. The nine long digital flexors can also be compressed.
Some of the clinical presenting signs are:
1.

Weakness in opposition of the thumb and the development of ape hand.

2. Atrophy and flattening of the thenar muscles.
3. Cutaneous loss and tingling on the lateral 3½ digits (earliest symptoms).
4. Sensation on the lateral side of the central palm is not affected because the
palmar cutaneous branch of the median nerve supplying the lateral side of the
palm skin does not course through the carpal tunnel but runs superficial to the
flexor retinaculum and thus is not damaged in a carpal tunnel syndrome.
5. Dull pain at night.
6. Very important to note that there are no other nerve or any vascular injuries with
carpal tunnel syndrome.
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Shoulder Joint: Rotator Cuff Muscles
The shoulder joint represents the most flexible and highly mobile of the joints of the
upper limb. Its wide range of motion is important in placement of the hand in almost
any position. To obtain this free range of movement, strength and stability are usually
sacrificed. When an articulation lacks stability, two support mechanisms are provided: (1)
extracapsular ligaments are formed around the joint space and (2) surrounding muscles
envelop the articulation for support.
The stability of the shoulder joint is greatly enhanced by the presence of the rotator cuff
muscle group (Fig. 11.12) that tightly covers the shoulder joint and helps hold the head of
the humerus into the glenoid cavity of the scapula.
1.

The rotator cuff is formed by four muscles: supraspinatus, infraspinatus, teres minor,
and subscapularis (SITS muscles). These four muscles are collectively innervated by
the C5-6 nerve branches of the brachial plexus: suprascapular (to supraspinatus
and infraspinatus), axillary (to the teres minor), and the subscapular nerves (to the
subscapularis).

2. These four rotator cuff muscles primarily support the anterior, superior, and posterior
aspects of the joint, leaving the inferior part of the joint relatively weak.
3. The supraspinatus muscle is the most commonly damaged muscle of the rotator
cuff resulting in painful abduction of the arm.
Posterior

Anterior
Rotator cuff (C5-6) (SITS muscles)

Supraspinatus
Infraspinatus

Glenoid Cavity

Teres minor

Subscapularis

Acromion

• Supraspinatus
Suprascapular n.
• Infraspinatus
• Teres minor-Axillary n.
• Subscapularis-Subscapular m.

Clavicle

Busra
Deltoid Muscle

Labrum

Rotator Cuff
Humerus
Biceps Muscle

Scapula
Axillary Nerve
Radial Nerve

Figure 11.12 Rotator Cuff
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1. Shoulder Dislocation
Dislocation (subluxation) of the shoulder joint usually occurs with trauma to top of
shoulder or a fall with an outstretched hand. Dislocation initially occurs inferiorly because
of the lack of support by the rotator cuff muscles. Then other musclesSupracondylar
will pull the
humeral break
dislocation anteriorly and superiorly.
(median nerve)

Medial
epicondyte
of
The
injury with shoulder dislocation is to the axillary
nerve
located
humerus
at the surgical neck just inferior to the articulation. The second most common nerve injury
is toCoarse
the radial
nerve
of radial
nerveas it enters the radial groove..
Course of ulnar nerve
Lateral
epicondyte
most
common
nerve

Radial
head
2. Shoulder
Separation

Coronoid process of
ulna

Shoulder separation
follows an injury to the acromioclavicular joint. The shoulder drops
Radius
Ulna
inferiorly with the arm held close to the body

Radiology of the Upper Limb (Figure 11.13)
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Scapula
Wrist joint

(ape artery)
hand)
humeral circumflex

Radial artery
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Ribs

Ulnar

Midshaft break at
radial groove
(radial nerve and
deep brachial artery)
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humeral break

Lateral epicondyte
Coarse of radial nerve
Radial head
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Figure 11.13 A Radiology of Shoulder And Elbow
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Gross Anatomy

Major break points of the humerus and the structures damaged:
Head

Greater tubercle

A

Lesser tubercle

Fracture of
surgical neck
1. Axillary nerve
2. Posterior humeral
circumflex artery

Fracture of mid-shaft
at radial groove

R

M

1. Radial nerve
2.Deep brachial artery

Supracondylar
fracture

Medial epicondyle

1. Median nerve
2. Brachial artery

Humerus

Course of ulnar nerve

Trapezoid

(claw hand)

Trapezium

Hook of hamate

Capitate

Hamate

Pisiform
Lunate

Scaphoid break

(proximal avascular necrosis)

Wrist joint

Course of median nerve
(ape hand)

Radial artery
Radius

Ulnar

Hand
Figure 11.13 B Radiology of Humerus And Hand
1.

The scaphoid is the most commonly fractured carpal bone of the wrist (75%). Falling
with an outstretched hand and landing on the radial side of the hand usually results
in a break of the scaphoid bone at its mid-point. This break will separate the proximal
end of the scaphoid from its distal end where the blood supply enters the bone. This
causes loss of blood supply to the proximal part of the bone resulting in avascular
necrosis of the proximal part of the scaphoid bone.

2. The lunate is the most commonly dislocated carpal bone. With a fall, the lunate bone
can dislocate anteriorly into the carpal tunnel where it can compress the median
nerve resulting in an ape hand and sensory deficits on the lateral 3½ digits.
3. With a fall on the medial side of the hand, the hook of hamate may be fractured,
damaging the ulnar nerve and producing ulnar nerve lesions in the hand (claw hand).
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