Fracture of the Clavicle

The clavicle is commonly fractured, often by an indirect force resulting from violent impacts to the outstretched hand during a fall – transmitted through the bones of the forearm and arm to the shoulder – or by falls directly on the shoulder itself.  A fracture results when the force of a fall on the shoulder is greater than the strength of the clavicle.  The weakest part of the clavicle is at the junction of its middle and lateral thirds.  After fracture of the clavicle, the sternocleidomastoid muscle elevates the medial fragment of bone.  The trapezius muscle is unable to hold up the lateral fragment, and, because of the weight of the upper limb, the shoulder drops.  The proximal part of the humerus is pulled medially by the pectoralis major, which is likely to cause over-riding of the fractured part of the clavicle.

Fracture of the Humerus, Ulna and Radius

Fractures of the surgical neck of the humerus are common in elderly persons and usually results from falls on the elbow when the arm is abducted.  Transverse fractures of the shaft of the humerus frequently result from a direct blow to the arm.  Fracture of the distal part of the humerus, near the supracondylar ridges, is a supracondylar fracture.  Because nerves are in contact with the humerus, they may be injured when the associated part of the humerus is fractured.  

Surgical neck – axillary nerve

Radial groove – radial nerve

Distal humerus – median nerve

Medial epicondyle – ulnar nerve

Fractures of the shafts of the ulna and radius may occur simultaneously.  Usually there is considerable displacement of the fractured bones.  In fractures of the ulna, the shaft angulates posteriorly, whereas in fracture of the radius the distal fragment is pronated and pulled medially by the attached muscles.  Fracture of the distal end of the radius is the most common fracture in persons older than 50 years.  When a person falls on an outstretched hand with the forearm pronated, the main force moves through the carpus to the distal end of the radius and then proximally to the humerus, scapula and clavicle.  During such falls, fractures may occur in any of these bones, but the radius tends to break proximal to the wrist joint, producing a Colles fracture.  The distal fragment of the radius is displaced dorsally and often comminuted (broken into pieces).  The fragments are displaced posteriorly and superiorly, overlapping and producing shortening of the radius.  The clinical manifestation is often referred to as the ‘dinner fork deformity’.  Normally, the radial styloid process projects further distally than the ulnar styloid process; consequently, when a Colles fracture occurs, this relationship is reversed because of shortening of the radius.

Fractures of the Hand

Fractures of the hand are common and disability can result if normal relationships of the bones are not restored.  Fracture of the scaphoid is the most common injury of the wrist, especially as a result of a fall on the palm with the hand abducted.  Pain occurs primarily on the lateral side of the wrist, especially during dorsiflexion and abduction of the hand.  Because of poor blood supply to the proximal part of the scaphoid, union of the fractured parts may take several months.  Avascular necrosis of the proximal fragment of the scaphoid (pathological death of bone resulting from poor blood supply) may occur and produce degenerative joint disease of the wrist.  Fracture of the necks of the 1st and 2nd metacarpals often is referred to as a ‘boxer’s fracture’.  In unskilled fighters, the neck of the more mobile 5th metacarpal commonly is fractured when they strike a blow with the fist clenched.

Crushing injuring may produce multiple metacarpal fractures, resulting in instability of the hand.  Similar injuries of the distal phalanges are common (e.g., when a finger is caught in a car door).  A fracture of a distal phalanx is usually comminuted and a painful hematoma (collection of blood) develops.  Fractures of the proximal and middle phalanges usually are the result of crushing or hyperextension injuries.

Venipuncture

Because of the prominence and accessibility of the superficial veins, they are commonly used for venipuncture (puncture of the vein to draw blood or inject a solution).  By applying a tourniquet to the arm, the venous return is occluded and the veins distend and usually are visible and/or palpable.  Once a vein is punctured, the tourniquet is removed so that when the needle is removed the vein will not bleed extensively.  The median cubital vein commonly is used for venipuncture.  The veins forming the dorsal venous network and the cephalic and basilic veins arising from it commonly are used for long-term introduction of fluids (intravenous feeding).  The cubital veins are also a site for the introduction of cardiac catheters to secure blood samples from the great vessels and chambers of the heart.

Paralysis of Serratus Anterior

When the serratus anterior is paralyzed because of injury to the long thoracic nerve, the medial border of the scapula moves laterally and posteriorly and hangs away from the thoracic wall.  This gives the scapula the appearance of a wing, especially when the person leans on their hand, presses their upper limb against a wall, or raises their arm – consequently the term winged scapula.  In addition, the arm cannot be abducted above the horizontal position because the serratus anterior is unable to rotate the glenoid cavity superiorly (face upward) to allow complete abduction of the arm.  Although protected when the limbs are at one’s sides, the long thoracic nerve is exceptional in that it courses on the superficial aspect of the serratus anterior, which it supplies.  Thus, when the limbs are elevated – as in a knife fight - the nerve is especially vulnerable.

Atrophy of the Deltoid

Atrophy of the deltoid occurs when the axillary nerve is severely injured (e.g., as might occur when the surgical neck of the humerus is fractured).  As the deltoid atrophies, the rounded contour of the shoulder disappears.  This gives the shoulder a flattened appearance and produces a slight hollow inferior to the acromion.  To test the strength of the deltoid clinically, the person abducts the arm against resistance, starting from approximately 15˚.  Inability to abduct the arm indicates axillary nerve injury.

Subacromial Bursitis and Rupture of the Supraspinatus Tendon

The tendon of the supraspinatus is separated from the coracoacromial ligament, acromion, and deltoid by the subacromial bursa.  When this bursa is inflamed – subacromial bursitis – abduction of the arm is painful.  Rupture of the supraspinatus tendon is the most common injury of the rotator cuff.

Compression of the Axillary Artery

Compression of the third part of this artery against the humerus may be necessary when profuse bleeding occurs (e.g. resulting from a stab wound in the axilla).  If arterial compression is required at a more proximal site, the axillary artery can be compressed at the lateral border of the 1st rib by exerting downward pressure in the angle between the clavicle and the attachment of the SCM.

Arterial Anastomoses Around Scapula

Many arterial anastomoses – communications between arteries – occur around the scapula.  Several arteries join to form networks on the anterior and posterior surfaces of the scapula – the dorsal scapular, suprascapular, and subscapular (via the circumflex scapular branch).  The importance of the collateral circulation that is possible through these anastomoses becomes apparent when libation of a lacerated subclavian or axillary artery is necessary.  For example, the axillary artery may have to be ligated between the 1st rib and subscapular artery.  In this case, the direction of blood flow in the subscapular artery is reversed, enabling blood to reach the third part of the axillary artery.  Note that the subscapular artery received blood through several anastomoses with the suprascapular artery, transverse cervical artery, and intercostal arteries.  Slow occlusion of an artery (e.g. resulting from disease) often enables sufficient collateral circulation to develop, preventing ischemia (deficiency of blood).  Sudden occlusion usually does not allow sufficient time for adequate collateral circulation to develop; as a result, ischemia of the upper limb occurs.  Ligation of the axillary artery distal to the subscapular artery and proximal to the deep artery of the arm (L. profunda brachii) cuts off the blood supply to the arm because the collateral circulation is inadequate.

Injury to the Axillary Vein

Wounds in the axilla often involve the axillary vein because of its large size and exposed position.  When the arm is fully abducted, the axillary vein overlaps the axillary artery anteriorly.  A wound in the proximal part of the vein (which does not collapse because of its attachment to the adjacent bony structures) is particularly dangerous not only because of profuse bleeding but also due to the risk of air entering the vein and producing air emboli (bubble) in the blood.

Enlargement of Axillary Nodes

The axillary lymph nodes enlarge and become tender when infections of the upper limb and upper quadrant of the trunk occur.  The humeral nodes are the first ones to be involved in lymphangitis (inflammation of lymphatic vessels) characterized by red streaks in the skin, resulting from a hand infection, for example.  Infections in the pectoral region and breast, including the superior part of the abdomen, also can produce enlargement of the axillary nodes.  These nodes are also the most common sites of metastases (spread) of cancer of the breast.

Variations of the Brachial Plexus

Variations in the brachial plexus formation are common, in addition to the five anterior rami (C5 through C8 and T1) that form the roots of the plexus, small contributions may be made by the anterior rami of C4 or T2.  When the superiormost root of the plexus is C4 and the inferiormost root is C8, it is a prefixed brachial plexus.  Alternatively, when the superior root is C6 and the inferior root is T2, it is a postfixed brachial plexus.  In the latter type, the inferior trunk of the plexus may be compressed by the 1st rib, producing neurovascular symptoms in the upper limb.  Variations also may occur in the formation of trunks, divisions, and cords; origin and/or combination of branches; and relations to the axillary artery and scalene muscles.  

Brachial Plexus Injuries

Injuries to the brachial plexus affects movements and cutaneous sensations in the upper limb.  Disease, stretching and wounds in the posterior triangle of the neck or in the axilla may produce brachial plexus injuries.  Signs and symptoms depend on which part of the plexus is involved.  Injuries to the brachial plexus result in loss of muscular movement (paralysis) and loss of cutaneous sensation (anesthesia).

Injuries to the Superior Parts of the Brachial Plexus (C5 and C6)

These usually result from an excessive increase in the angle between the neck and shoulder.  These injuries can occur in a person who is thrown from a motorcycle or a horse and lands on the shoulder in a way that widely separates the neck and shoulder.  When thrown, the person’s shoulder often hits something (e.g., a tree or the ground) and stops, but the head and trunk continue to move.  This stretches or tears superior parts of the plexus.  Injury to the superior trunk is apparent by the characteristic position of the limb – waiter’s tip position – Erb palsy (paralysis), in which the limb hangs by the side in medial rotation so that the palm faces posteriorly instead of medially.  Upper brachial plexus injuries can also occur in a newborn when excessive stretching of the neck occurs during delivery.

Injuries to Inferior Parts of the Brachial Plexus

These are much less common.  These injuries may occur when the upper limb is suddenly pulled superior – or example, when a person grasps something to break a fall or when a baby’s limb is pulled excessively during delivery.  These events injure the inferior trunk of the plexus (C8 and T1) and may avulse (pull) the roots of the spinal nerves from the spinal cord.  The short muscles of the hand are affected and a clawhand results (atrophy of interosseous muscles of the hand with hyperextension of the metacarpophalangeal joints and flexion of the interphalangeal joints).  

Biceps Tendinitis

The tendon of the long head of the biceps, enclosed by a synovial sheath, moves back and forth in the intertubucular groove of the humerus.  Wear and tear of this mechanism is a common cause of should pain.  Inflammation of the tendon (biceps tendinitis) usually is the result of repetitive microtrauma.  Sometimes the tendon is partially or completely dislocated from the groove.  This injury occurs in athletes with a history of biceps tendinitis.

Rupture of Tendon of Long Head of Biceps

Rupture of the tendon usually results from wear and tear of an inflamed tendon (biceps tendinitis).  Usually the tendon is torn from its attachment to the supraglenoid tubercle of the scapula.  This injury commonly occurs in older athletes (e.g. baseball pitchers).  The detached muscle belly forms a ball near the center of the distal part of the anterior aspect of the arm (“popeye’s deformity).

Measuring Blood Pressure

A sphygmomanometer is used to measure arterial blood pressure.  A cuff is placed around the arm and inflated with air until it compresses the brachial artery against the humerus and occludes it.  A stethoscope is placed over the artery in the cubital fossa, the pressure in the cuff is gradually released, and the examiner detects the sounds of blood beginning to spurt through the artery.  The first audible spurt indicates systolic blood pressure.  As the pressure is completely released, the point at which the pulse can no longer be heard indicates diastolic blood pressure.

Compression of Brachial Artery

The best place to compress the brachial artery to control hemorrhage is near the middle of the arm.  The biceps has to be pushed laterally to detect pulsations of the artery.  Because the arterial anastomoses around the elbow provide a functionally and surgically important collateral circulation, the brachial artery may be clamped distal to the inferior ulnar collateral artery without producing tissue damage.  The anatomical basis for this is that the ulnar and radial arteries still receive sufficient blood through the anastomoses.  Ischemia of the elbow and forearm results from clamping the brachial artery proximal to the deep artery of the arm for an extended period.

Occlusion or Laceration of Brachial Artery

Although collateral pathways confer some protection against gradual temporary and partial occlusion, sudden complete occlusion or laceration of the brachial artery creates a surgical emergency because paralysis of muscles results from ischemia within a few hours.  After this, fibrous scar tissue develops and causes the involved muscles to shorten permanently, producing a flexion deformity – ischemic compartment syndrome (Volkmann ischemic contracture).  Contraction of the fingers and sometimes the wrist results in loss of hand power. 

Injury to Musculocutaneous Nerve

Injury to the musculocutaneous nerve in the axilla is usually inflicted by a knife or bullet.  The wound results in paralysis of the coracobrachialis, biceps, and brachialis; consequently, flexion of the elbow and supination of the forearm are weakened.  Loss of sensation may occur on the lateral surface of the forearm supplied by the lateral cutaneous nerve of the forearm.

Injury to the Radial Nerve

Injury to the radial nerve superior to the origin of its branches to the triceps brachii results in paralysis of the triceps, brachioradialis, supinator, and extesnros muscles of the wrist and fingers.  Loss of sensation occurs in areas of the skin supplied by this nerve (e.g. lateral aspect of the elbow region).  When the radial nerve is injured in the radial groove, the triceps usually is not completely paralyzed but it is weakened because only the medial head of the triceps is affected; however, the muscles in the posterior compartment of the forearm that are supplied by more distal branches of the radial nerve are paralyzed.  The characteristic clinical sign of radial nerve injury is wrist drop (inability to extend the wrist and fingers of the metacarpophalangeal joints); instead, the wrist is flexed because of unopposed tonus of the flexor muscles and gravity.

Muscle Testing of FDS and FDP

To test the flexor digitorum superficialis, one finger is flexed at the proximal interphalangeal joint against resistance and the other three fingers are held in an extended position to inactivate the flexor digitorum profundus.  To test the flexor digitorum profundus, the proximal interphalangeal joint is held in the extended position while the person attempts to flex the distal interphalangeal joint.

Elbow Tendinitis

Elbow tendinitis (golfer’s or tennis elbow) is a painful musculoskeletal condition that may follow repetitive use of the superficial extensor muscles of the forearm.  Pain is felt over the lateral epicondyle and radiates down the posterior surface of the forearm.  People with elbow tendinitis often feel pain when they open a door or lift a glass.  Repeated forceful flexion and extension (and repeated ‘shock’ resistance) at the wrist strain the attachment of the common extensor tendon, producing inflammation of the periosteum of the lateral epicondyle (lateral epicondylitis) and the common extensor attachment of the muscles.

Baseball Finger

Sudden severe tension on a long extensor tendon may avulse (pull off) part of its attachment to the phalanx.  The most common result of this injury is baseball finger (cricket or mallet finger).  This deformity results from the distal interphalangeal joint suddenly being forced into extreme flexion (hyperflexion) when the tendon is attempting to extend the distal phalanx – for example, when a baseball is miscaught (hyperflexing it) or the finger is jammed into a base pad.  These actions avulse the attachment of the tendon from the base of the distal phalanx.  As a result, the person is unable to extend the distal interphalangeal joint.

Dupuytren Contracture of Palmar Fascia

Dupuytren contracture is a progressive shortening, thickening, and fibrosus (increase in fibrous tissue) of the palmar fascia – especially the palmar aponeurosis.  The fibrous degeneration of the longitudinal digital bands of the palmar aponeurosis on the medial side of the hand pulls the ring and little fingers into partial flexion at the metacarpophalangeal and proximal interphalangeal joints.  The contracture is frequently bilateral and is most common in men older than 50 years.

Hand Infections

Because the palmar fascia is thick and strong, swellings resulting from hand infections usually appear on the dorsum of the hand where the fascia is thinner.  The fascial spaces determine the extend and direction of the spread of pus formed in the infected areas.  Depending on the site of infection, pus will accumulate in the thenar, hypothenar, or adductor compartments.  Owing to the widespread use of antibiotics, infections are rarely encountered that spread from one of these fascial compartments, but an untreated infection can spread proximally through the carpal tunnel into the forearm anterior to the pronator quadratus and its fascia.

Tenosynovitis

Injuries such as puncture of the palm by a rusty nail can cause infection of the synovial sheaths of the digits.  When inflammation of the tendon and synovial sheath (tenosynovitis) occurs, the finger swells and movement becomes painful.  Because the tendons of the 2nd, 3rd and 4th digits nearly always have separate synovial sheaths, the infection usually is confined to the infected digit.  In neglected infections, however, the proximal ends of these sheaths may rupture, allowing the infection to spread to the midpalmar space.  Because the synovial sheath of the little finger is usually continuous with the common synovial sheath, tenosynovitis in this digit may spread to the common sheath and thus through the palm and carpal tunnel to the anterior forearm.  Likewise, tenosynovitis in the thumb may spread through the continuous synovial sheath of the flexor pollicis longus (radial bursa).  Just how far an infection spreads from the digits depends on variations in their connections with the common flexor sheath.

Thickening of a fibrous sheath on the palmar aspect of the digit often results in stenosis (narrowing) of the osseofibrous tunnel of a finger.  If the tendons of the FDS and FDP enlarge (forming a nodule) proximal to the tunnel, the person is unable to extend the finger.  When the finger is extended passively, a snap is audible.  Flexion produces another snap as the thickened tendon moves.  This condition is called digital tenovaginitis stenosans (‘trigger finger’ or ‘snapping finger’).

Laceration of the Palmar Arches

Bleeding is usually profuse when the arterial arches are lacerated.  It may not be sufficient to ligate (‘tie off’) only one forearm artery when the arches are lacerated because these vessels usually have numerous communications in the forearm and hand and thus bleed from both ends.

Surgical Operating Field

To obtain a bloodless surgical operating fields for treating complicated hand injuries, it may be necessary to compress the brachial artery and its branches proximal to the elbow (e.g., using a pneumatic tourniquet).  This procedure prevents blood from reaching the ulnar and radial arteries through the anastomoses around the elbow.

Palmar Wounds and Incisions

The superficial and deep palmar arterial arches are not palpable, but their surface markings are visible.  The superficial palmar arch occurs at the level of the distal border of the fully extended thumb.  The deep palmar arch lies approximately 1 cm proximal to the superficial palmar arch.  The location of these arches should be borne in mind in wounds of the palm and when palmar incisions are made.

Carpal Tunnel Syndrome

Carpal tunnel syndrome – media nerve entrapment – results from any lesion (e.g., swelling of the nerve) that reduces the size of the carpal tunnel.  The median nerve has two terminal sensory branches that supply the skin of the hand, hence, parasthesia (tingling) or hypothesia (diminished sensation) or anesthesia (absence of tactile sensation) may occur in the lateral three and a half digits.  Progressive loss of coordination and strength in the thumb (owing to weakness of the abductor pollicis brevis and opponens pollicis) may occur if the cause of the median nerve compression is not alleviated.  Persons with median nerve compression are unable to oppose the thumb.  To relieve the symptoms of carpal tunnel syndrome, partial or complete surgical division of the flexor retinaculum – carpal tunnel release – may be necessary.

Laceration of the Wrist

Accidental laceration of the wrist often causes median nerve injury because this nerve is relatively close to the surface.  In attempted suicides by wrist slashing, the median nerve is commonly injured just proximal to the flexor retinaculum.  This results in paralysis of the thenar muscles and the first two lumbricals.  Hence, opposition of the thumb is not possible and fine control movements of the 2nd and 3rd digits are impaired.  Ape hand refers to a deformity that is marked by thumb movements being limited to flexion and extension of the thumb in the place of the palm because of the inability to oppose and the limited abduction of the thumb.  Sensation is also lost over the thumb and adjacent two and a half digits.

Trauma to the Median Nerve

Median nerve injury resulting from a perforating wound in the elbow region results in loss of flexion of the proximal and distal interphalangeal joints of the 2nd and 3rd digits (“hand of benediction”).  The ability to flex the metacarpophalangeal joints of these digits is also affected because digital branches of the median nerve supply the 1st and 2nd lumbricals.  The recurrent branch of the median nerve supplying the thenar muscles lies superficially and may be severed by relatively minor lacerations involving the thenar eminence.  Severance of the recurrent branch of the median nerve paralyzes the thenar muscles, and the thumb loses much of its usefulness.

Ulnar Nerve Injury

Ulnar nerve injury commonly occurs where the nerve passes posterior to the medial epicondyle of the humerus.  The injury results when the lateral part of the elbow hits a hard surface, fracturing the medial epicondyle.  Ulnar nerve injury occurring at the elbow, wrist, or in the hand may result in extensive motor and sensory loss to the hand with accompanying impaired power of adduction.  On flexing the wrist joint, the hand is drawn to the lateral (radial) side by the flexor carpi radialis in the absence of the ‘balance’ provided by the flexor carpi ulnaris.  After the ulnar nerve injury, persons are likely to have difficulty making a fist because of paralysis of most intrinsic hand muscles.  In addition, their metacarpophalangeal joints become hyperextended and they cannot flex their 4th and 5th digits at the distal interphalangeal joints when they try to make a fist, nor can they extend their interphalangeal joints when they try to straighten their fingers.  This results in a characteristic clawhand appearance.  Compression of the ulnar nerve also may occur at the wrist where it passes between the pisiform and the hook of the hamate.  The depression between these bones is converted by the pisohamate ligament into an osseofibrous tunnel (Guyal canal).  Compression of the ulnar nerve in this canal results in hypesthesia – diminished sensitivity to stimulation – in the medial one and one half digits and weakness of the intrinsic hand muscles.  

Radial Nerve Injury

Although the radial nerve supplies no muscles in the hand, radial nerve injury in the arm can produce serious disability of the hand.  The characteristic handicap is paralysis of the extensor muscles of the forearm.  The hand is flexed at the wrist and lies flaccid, a condition known as wrist-drop.  The digits also remain in the flexed position at the metacarpophalangeal joints.  The radial nerve has only a small area of exclusive cutaneous supply to the hand.  The extent of anesthesia is minimal, even in serious radial nerve injuries, and usually is confined to a small area on the lateral part of the dorsum of the hand.

Dislocation of the AC Joint

Although its extrinsic (coracoclavicular) ligament is strong, the AC joint itself is weak and easily injured by a direct blow.  In contact sports such as football, soccer, and hockey, it is not uncommon for dislocation of the AC joint to result from a hard fall on the shoulder with the impact taken up by the acromion, or from a fall on the outstretched upper limb.  Dislocation of the AC joint also can occur when a hockey player is driven violently into the boards.  The AC injury, often called a “shoulder separation,” is severe when both the AC and coracoclavicular ligaments are torn.  When the coracoclavicular ligament tears, the should separates from the clavicle because of the weight of the upper limb.  Dislocation of the AC joint makes the acromion more prominent and the clavicle may move superior to this process.

Dislocation of Glenohumeral Joint

Because of the freedom of movement and instability, the glenohumeral joint is commonly dislocated by direct or indirect injury.  Anterior dislocation of the glenohumeral joint occurs most often in young adults, particularly athletes.  It is usually caused by excessive extension and lateral rotation of the humerus.  The head of the humerus is driven inferoanteriorly, and the fibrous capsule and glenoid labrum may be stripped from the anterior aspect of the glenoid cavity.  A hard blow to the humerus when the glenohumeral joint is fully abducted tilts the head of the humerus inferiorly onto the inferior weak part of the articular capsule.  This may tear the articular capsule and dislocate the joint so that the humeral head comes to lie inferior to the glenoid cavity and anterior to the infraglenoid tubercle.  Subsequently, the strong flexor and abductor muscles of the glenohumeral join usually pull the humeral head anterosuperiorly into a subcoracoid position.  Unable to use the arm, the person commonly supports it with the other hand.  The axillary nerve may be injured when the glenohumeral joint dislocates because of its close relation to the inferior part of the articular capsule of this joint.

Supraspinatus Tendinitis

Inflammation and calcification of the subacromial bursa result in pain, tenderness, and limitation of movement of the glenohumeral joint.  This condition is also known as calcific scapulohumeral bursitis.  Calcium deposits in the supraspinatus tendon may irritate the subacromial bursa, producing an inflammatory reaction – subacromial bursitis.  As long as the glenohumeral joint is adducted, no pain usually results because in this position the painful lesion is away from the inferior surface of the acromion.  The pain – felt during abduction of the arm – usually develops in persons 50 years and older after unusual or excessive use of the glenohumeral joint (e.g. during a tennis game).

Rotator Cuff Injuries

The musculotendinous rotator cuff is commonly injured during repetitive use of the upper limb above the horizontal (e.g. while throwing a baseball and/or in racquet sports, swimming and weight lifting).  Recurrent inflammation of the rotator cuff, especially the relatively avascular area of the supraspinatus tendon, is a common cause of shoulder pain and tears of the rotator cuff muscles may allow the humeral head and rotator cuff to impinge on the coaracoacromial arch, producing irritation of the arch and inflammation of the rotator cuff.  Tendon degeneration and rupture of the rotator cuff may occur.

Bursitis of the Elbow

Subtendinous olecranon bursitis results from excessive friction between the triceps tendon and olecranon, for example, resulting from repeated flexion-extension of the forearm as occurs during certain assembly line jobs.  The pain is severe during flexion of the forearm because of pressure exerted on the inflamed subtendinous olecranon bursa by the triceps tendon.  The subcutaneous olecranon bursa is exposed to injury during falls on the elbow and to infection from abrasions of the skin covering the olecranon.  Repeated excessive pressure and friction produces a friction subcutaneous olecranon bursitis (e.g. ‘student’s elbow’).

Avulsion of Medial Epicondyle

Avulsion of the medial epicondyle in children can result from a fall that causes severe abduction of the extended elbow.  The resulting traction on the ulnar collateral ligament pulls the medial epicondyle distally.  The anatomical basis of avulsion of the medial epicondyle is that the epiphysis for the medial epicondyle may not fuse with the distal end of the humerus until up to age 20.  Traction injury of the ulnar nerve is a complication of the abduction type of avulsion of the medial epicondyle.

Dislocation of Elbow Joint

Posterior dislocation of the elbow joint may occur when children fall on their hands with their elbows flexed.  Dislocations of the elbow may result from hyperextension or a blow that drives the ulna posteriorly or posterolaterally.  The distal end of the humerus is driven through the weak anterior part of the fibrous capsule as the radius and ulna dislocate posteriorly.

Subluxation and Dislocation of Radial Head

Preschool children, particularly girls, are vulnerable to transient subluxation (incomplete dislocation) of the head of the radius (‘pulled elbow’).  The history of these cases is typical.  The child is suddenly listed by the upper limb when the forearm is pronated (e.g. when lifting a child onto a bus).  The child may cry out and refuse to use the limb, which is protected by holding it with the elbow flexed and the forearm pronated.  The sudden pulling of the upper limb tears the distal attachment of the anular ligament, where it is loosely attached to the neck of the radius.  The radial head then moves distally, partially out of the torn anular ligament.  The proximal part of the torn ligament may become trapped between the head of the radius and the capitulum of the humerus.  The source of pain is the pinched anular ligament.

Hand Joint Injuries

Most wrist injuries occur as a result of falling on an outstretched hand.  Skier’s thumb refers to rupture or chronic laxity of the collateral ligament of the 1st metacarpophalangeal joint.  The injury results from hyperabduction of the metacarpophalangeal joint of the thumb, which occurs when the thumb is held by the ski pole while the rest of the hand hits the ground.  Dislocation of the proximal interphalangeal joints is the most common hand joint dislocation.  This injury may be serious because digital nerves and vessels run along the sides of the fingers.

