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Wrist, Hand, & Finger Injuries Laboratory

I. History

A. Primary complaint

B. Previous injuries

1. Diagnosis

2. Mechanism

3. Treatments

4. Immobilization

5. Surgeries

a) Procedures

6. Rehabilitations

C. Mechanism of injury

1. Direct blow

a) Contusion

(1) Bony prominences

(2) Tendons - tenosynovitis

(3) Ligaments

(4) Nerves - carpal tunnel syndrome

(5) Bursae

(6) Vascular damage

(7) Subungual hematoma

b) Fractures & Fracture Dislocation

(1) Distal ulna

(a) Ulnar styloid process

(2) Distal radius

(a) Radial styloid process

(3) Hook of the Hamate

(4) Pisiform

(5) Metacarpals - base, shaft, neck, head

(a) Bennett fx - 1st metacarpal base avulsion, abductor pollicis longus pulls large metacarpal fragment radially & proximally while the adductor pollicis pulls metacarpal ulnarly, caused by hitting the thumb against opponent when throwing a punch

(b) Roland fx - proximal T-shaped, intra-articular fx. of 1st metacarpal caused by excessive axial pressure through the joint

(c) Boxer’s fx - fx of the 5th metacarpal neck, causing flexion deformity, results from throwing round house punch with closed fist where force goes through 5th metacarpal

(d) Boxer with a proper punching technique will more fx 2nd or 3rd metacarpal

(6) Proximal phalanx, more common than middle or distal fxs

(a) intra-articular fxs (head, shaft, & T fxs that split the condyles

(b) base fxs

(c) comminuted fxs

(d) avulsion

(e) flexor or extensor tendon damage

(7) Middle phalanx 

(a) flexor or extensor tendon damage

(8) Distal phalanx

(a) Usually a crushing mechanism with subungual hematoma

(b) Mallet finger, clean avulsion vs. fx

(c) Articular surface

(d) Epiphyseal fx - forced flexion or direct blow

c) Dislocation

(1) Perilunate dislocation - Distal carpal bones dislocate dorsal to lunate from significant blow, often results in a trans-scaphoid fracture

2. Indirect trauma

a) Falling on outstretched arm

(1) Distal radial fx - trying to break fall by putting hand down

(2) Monteggia fx - fx of proximal ½ of ulna, associated with radial head dislocation or rupture of annular ligament, ulnar fragments override fx site & posterior interosseus nerve and/or ulnar nerve can be damaged

(3) Galeazzi fx - fx of distal radial shaft accompanied by distal ulnar dislocation

(4) Colles fx - fx of distal end of radius, angulated dorsally, possibly an associated ulnar fx causing a “dinner-fork deformity” , not common except in older athlete, frequently the radiocarpal & distal radioulnar joint

(5) Smith fx - occurs by falling on the back of the hand with the wrist flexed, causing a volar angulated distal radius fragment

(6) Greenstick fx - in young athlete can occur to either radius or ulnar

(7) Complete radial -ulnar fx, difficult to manage & difficult to achieve good alignment

(8) Distal radial epiphyseal fx - most common epiphyseal injury in area, in adolescent epiphyseal separation of distal radius & ulna may occur

(9) Barton fx - fx through dorsal articular area of radius with dorsal & proximal displacement

3. Overstretch

a) Hyperextension - Wrist

(1) Scaphoid fx - gets impinged between the capitate & radius, very high incidence, particularly in contact sports, often misdiagnosed as wrist sprains, point tenderness in anatomical snuffbox, high incidence of complications due interrupted blood supply to distal pole such as non-union, delayed union, avascular necrosis, eventual osteoarthritis

(2) Strains of the flexor tendons especially where they cross the joint, most commonly the flexor carpi radialis & flexor carpi ulnaris, may have irritation of tendon sheath resulting in tenosynovitis

(3) Sprains from hyperextension & pronation

(a) inferior dorsal radioulnar ligament, usually involved in mild sprains

(b) ulnar collateral ligament

(c) fibrous cartilage disc between ulnar and the lunate & triquetral bones

(d) interosseus membrane

(e) lunate-capitate ligament dorsally

(f) radiocarpal ligament palmarly

(g) scaphoid-lunate articulation injury

(4) Dislocation

(a) Distal ulnar often occurs with ulnar styloid fx, distal radioulnar ligament & triangular fibrocartilage must be injured

(b) Radiocarpal or midcarpal-extremely rare in athletics

(c) Entire carpals away from distal radius & ulna are rare but can occur as fx-dislocation

(d) In Barton fx, volar lip of the radius fractures & may become displaced with the entire row of the carpals

(e) In reverse Barton fx, the dorsal lip of the radius fractures & may dislocate with the carpals

(f) Radial styloid can fx with volar or dorsal lip fx 

(g) Carpals may be subluxed or dislocated, lunates dislocates anteriorly or it remains stationary and the rest of the carpals dislocate anteriorly.  As hyperextension forces increase the following progression becomes unstable

(i) lunate

(ii) lunate & scaphoid ligaments

(iii) capitate & distal row of carpals

(iv) ligaments between the lunate & triquetrum

Joints may dislocate & spontaneously reduce, most commonly the lunate due to it rotating & dislocating anteriorly, tearing the radiolunate ligament.  Complications include:

(v) carpal tunnel syndrome

(vi) median nerve palsy

(vii) flexor tendon constriction

(viii) progressive avascular necrosis of lunate (Kienbock disease)

(ix) scaphoid fracture (with a proximal displacement with the lunate)

(h) Perilunate dislocation results in distal articular surface of lunate disengaging from the proximal articular surface of the capitate.  If scapholunate ligament is disrupted, the lunate & triquetrum become unstable & dorsiflex while the scaphoid flexes palmarly.  If the scaphoid fractures, the proximal pole of the scaphoid, lunate, & triquetrum become unstable & dorsiflex while the scaphoid distal pole only flexes palmarly.  If the triquetrolunate ligament tears, the lunate & scaphoid become unstable & flex dorsally.

b) Hyperextension or valgus stretch

(1) Thumb

(a) 1st MCP sprain to dislocation - ulnar collateral sprain, skier’s or gamekeeper’s thumb, may be sprained, torn, or avulsed.  Often the adductor aponeurosis becomes trapped between the ends of the completely torn ulnar collateral ligament and will prevent healing.  Volar plate may also be sprained, torn, or avulsed from its proximal attachment.  (Stenner lesion)

(b) Posterior dislocation with extreme hyperextension

(2) Fingers

(a) Sprain to dislocation of MCP, may dislocate volarly, head breaks through vent in volar plate

(b) Sprain to dislocation of PIP, If distal portion of volar plate is injured it may cause a hyperextension deformity or flexion deformity at the PIP joint.  If proximal portion is damaged, it may cause a pseudo “boutonniere deformity if the extensor tendon remains intact.

(c) Sprain to dislocation of DIP, sprained often with anterior capsule damage, ligament damage, & possibly volar plate damage.  If hyperextended far enough, the distal phalanx may hit middle phalanx and breaks off piece of PIP joint thereby disrupting the extensor mechanism.  May cause a drop or mallet finger

(d) Avulsion of flexed digitorum profundus - jersey finger

c) Hyperflexion

(1) Wrist - ligament between capitate & 3rd metacarpal can rupture, resulting in capitate not moving properly during active wrist flexion, leading to wrist joint dysfunction

(2) Fingers - DIP mallet finger, PIP boutonniere deformity

d) Radial or Ulnar deviation

(1) Wrist

(a) forced radial deviation

(i) sprain or tear the medial ligament of the radiocarpal joint at the ulnar styloid process, the anterior band into the pisiform, or the posterior band into the triquetrum

(ii) fracture the scaphoid or the distal end of the radius

(iii) avulse the ulnar styloid process

(b) forced ulnar deviation

(i) sprain or tear of the lateral ligament of the radiocarpal joint at the radial styloid process, the anterior band into the articular surface of the scaphoid, or the posterior band into scaphoid tubercle

(ii) strain the extensor carpi radialis longus or the abductor pollicis longus

(iii) avulse the radial styloid process

(2) Fingers

(a) Ulnar deviation

(i) radial collateral ligaments can be sprained, torn, or avulsed

(ii) volar plate can be ruptured

(iii) complete dislocation

e) Hyperpronation - radioulnar joint

(1) dorsal subluxations or dislocations of distal radioulnar joint

f) Hypersupination - radioulnar joint

(1) Less common - can result in volar radioulnar subluxation or dislocation

g) Rotational force - radioulnar joint, rotational force around a fixed hand, resulting in subluxation or dislocation of the distal ulna dorsally or volarly.  Structures damaged can be:

(1) triangular fibrocartilage disc complex

(2) articular disc (tear)

(3) dorsal or volar radioulnar ligaments

(4) ulnar collateral ligaments

4. Overuse

(1) Carpal tunnel syndrome (median nerve entrapment)

(a) Pitcher repeatedly snapping the wrist the when throwing sliders

(b) players using an inadequately padded glove, causing a thickening of the carpals ligaments, putting pressure on the nerves

(c) Flexor tendonitis - particularly wheel chair athletes

(d) Tunnel can be constricted with any of the following:

(i) Postfracture where there is significant swelling (Colles or scaphoid fx)

(ii) Postlunate, perilunar, or capitate dislocation

(iii) Wrist contusion

(iv) Flexor tenosynovitis

(v) Synovial hypertrophy or thickening in the synovial covering of the flexor tendons

(vi) Ganglia

(vii) Endocrine disorders (diabetes, hypothyroidism, menopause)

(viii) Tumors

(ix) Metabolic disorders

(x) Body fluid retention (common during pregnancy) 

(2) de Quervain’s disease (Constrictive tenosynovitis), tendonitis of the abductor pollicis longus & extensor pollicis brevis where they pass through the first compartment

(3) Extensor Intersection Syndrome - inflammation of abductor pollicis longus & extensor pollicis brevis in the upper forearm where they cross over one another - seen in weight lifters & paddlers

(4) Extensor Pollicis Longus - sole occupant of 3rd extensor compartment, gets inflamed as it moves around the Lister tubercle of the distal radius - rare

(5) Extensor digitorum communis, extensor indicis, extensor digiti minimi - can be inflamed as they pass under the extensor retinaculum

(6) Ulnar nerve entrapment or repeated trauma - entrapped as it passes around the hook of the hamate in the Tunnel of Guyon, can also be damaged with scaphoid or pisiform fx.  Chronic overuse can cause tingling & paresthesia in ulnar nerve distribution

D. Pain

1. Location - point with one finger

2. Local pain

a) Local point tenderness

(1) Skin (blisters)

(2) Fascia (laceration)

(3) Superficial muscle (extensor digitorum longus, palmaris longus, and opponens)

(4) Superficial ligament (radial & ulnar collateral ligaments of the radiocarpal & interphalangeal joints

(5) Periosteum (periosteum, styloid process, & metacarpal heads)

3. Referred pain

a) Segmented referred pain can come from:

(1) deep muscle - myotomal (pronator teres)

(2) deep ligament - (inferior radioulnar joint ligament)

(3) bursa - (radioulnar bursa)

(4) bone - (scaphoid, radius)

(5) Scaphoid fx can refer pain up to the radius

4. Type of pain

a) Sharp

(1) skin (laceration

(2) fascia (palmar fascia)

(3) tendon (de Quervain’s disease)

(4) superficial muscles (flexor carpi ulnaris)

(5) acute bursa (radioulnar bursa)

(6) periosteum (radial styloid process)

b) Dull

(1) neural problem (ulnar neuritis)

(2) bony injury (scaphoid injury) 

(3) chronic capsular problem (wrist problem

(4) deep muscle injury (pronator quadratus)

(5) tendon sheath (extensor intersection syndrome)

c) Tingling, Numbness, Shooting pain (Paresthesia)

(1) If in a specific dermatome it indicates a nerve root irritation (C6, 7, 8)

(2) Pain along peripheral nerve (median, ulnar, or radial) indicates problem anywhere along nerves course (thoracic outlet, cervical rib, Guyon canal)

(3) Carpal tunnel syndrome develops from direct trauma or secondary to swelling - decreased sensation in median nerve distribution (thumb, index, 3rd, & ½ of ring finger

(4) Entire limb numbness & tingling not specific to a dermatome or peripheral nerve supply can be caused by circulatory problem

d) Joint pain or stiffness

(1) rheumatoid arthritis

(2) reflex sympathy dystrophy - abnormal amount of pain, swelling, & stiffness secondary to disease or trauma, results from increased sympathic nervous system response to injury

e) Ache

(1) tendon sheath (flexor tendons)

(2) deep ligament (distal radioulnar ligament)

(3) fibrous capsule (wrist joint capsule)

(4) deep muscle (flexor digitorum superficialis)

f) Pins & Needles

(1) peripheral nerve (ulnar nerve)

(2) dorsal nerve root (C7 nerve root)

(3) systemic condition (diabetes)

(4) vascular occlusion (Raynaud’s disease)

5. Severity - mild, moderate, severe - not a good indicator of severity of problem

6. Timing of pain

a) All the time - possibly presence of rheumatoid arthritis

b) Only on repeating the mechanism - suggests the joint or joint support structures are injured such as muscle, tendon, ligament, or capsule - increases when structures are stretched, bursa , synovial membrane, & nerve roots increases when pinched or compressed 

7. Onset of pain

a) Immediate - usually indicates a more severe injury

b) Gradual onset - could indicate overuse syndrome. neural lesion, or arthritic problem

E. Swelling

1. Location

a) Local

(1) Wrist ganglion - synovial herniation in tendinous sheath or joint capsule, usually dorsal, very soft or firm

(2) Trigger finger - fibrous nodule in flexor tendon that catches on annular sheath opposite the metacarpal head

(3) Tendonitis - tendon or tendon sheath inflammation

(4) Nodules (Dupuytren’s Contracture) - nodules in palmar aponeurosis with shortening of connective tissue, progressive fibrosis of palmar aponeurosis, usually first in on ring & little finger

(5) Bouchard nodes - swelling & bony enlargement at PIP joints can indicate secondary synovitis

(6) Heberden nodes - swelling & bony enlargement at DIP joints can indicate secondary synovitis from osteoarthritis

(7) Sprains - local PIP & DIP swelling

b) Diffuse

(1) Wrist & hand - allow more room for fluid accumulation in dorsal & radial aspect, less frequently in palmar compartments such as thenar eminence, hypothenar eminence, or between

(2) Wrist joint - possible carpal fx, severe ligament sprain or tear, arthritic changes

(3) Intermuscular swelling - often tracks to dorsum of hand

(4) Intramuscular swelling - will not track & may be palpated within the muscle involved

2. Amount

a) Can be dangerous because it can congest the carpal tunnels, resulting in carpal tunnel syndrome, can also restrict extensor compartments, can occur with:

(1) scaphoid fx

(2) Colles fx

(3) Monteggia fx

(4) dislocated lunate

(5) flexor tenosynovitis

(6) direct trauma to carpal area

(7) Swelling that seems greater than the preceding injury accompanied by severe burning & constant pain can be reflex sympathetic dystrophy

(a) red hand, especially in joints

(b) pallor or cyanosis in some

(c) hyperhidrosis

(d) atrophy of skin & subcutaneous tissue

(e) increased fibrosis

(f) joint swelling & stiffness can last up to 2 years

3. Onset

a) Immediate - suggest severe injury such as carpal fx in wrist, dislocated lunate or capitate, ligament rupture between carpals

b) 6 to 12 hours later - usually synovitis caused by:

(1) capitate or lunate subluxation

(2) disc lesion between distal ulna & lunate or triquetrum

(3) ligament sprain between carpals

(4) capsular sprain

c) After activity only - suggests that activity aggravates the synovium of the joint, may be caused by:

(1) Kienboch disease (progressive necrosis of lunate)

(2) scaphoid (non-union or necrosis)

(3) bone chip

(4) arthritic changes in articular cartilage

(5) carpal instability

(6) Tendinous swelling after activity or overuse occurs with:

(a) de Quervain’s 

(b) extensor intersection syndrome

(c) extensor tendinitis

(d) flexor tendinitis

d) Insidious, yet persistent - indicates arthritic problem, systemic disorders, or reflex sympathetic dystrophy

4. Immediate care - was ICE provided early - may affect amount of swelling

F. Function

1. Degree of disability

2. Could they continue in sport & its demands on area

G. Sensations

1. Warmth - active inflammation or infection

2. Numbness 

a) carpal tunnel syndrome at wrist or elbow

b) radial nerve palsy

c) cervical nerve root problem

d) thoracic outlet syndrome

e) local cutaneous nerve injury

f) cubital tunnel syndrome at elbow

3. Tingling - same as numbness or possible circulatory problem

4. Clicking - intra-articular disc lesion, or carpal subluxations (lunate or capitate)

5. Snapping - trigger finger or thumb, stenosing tenosynovitis

6. Popping or tearing - ligament or muscle tear, may occur with carpal subluxation or joint dislocation

7. Grating - osteoarthritic changes or articular cartilage degeneration

8. Crepitus - tenosynovitis, irregularities in joint surface (osteoarthritis)

II. Observation
A. Observe in approach

1. Arm swing during ambulation

2. Clothing removal

B. Observe posture - Have patient stand with arms by their side to observe the alignment, position, and hanging posture

1. Anterior

a) Cranial & cervical position

b) Shoulder position

c) Anterior glenohumeral joint

d) AC & SC joints

e) Thoracic outlet

f) Elbow joint

(1) Carrying angle

(2) Cubital varus (Gunstock deformity) versus cubital valgus

(3) Hyperextension

(4) Biceps atrophy

g) Forearm - supinated or pronated, muscle hypertrophy/atrophy, dinner-fork deformity

h) Wrist - effusion will cause wrist to flex about 100 with slight ulnar deviation, alignment abnormalities with subluxed lunate or capitate

i) Hands - dominant hand is usually larger

(1) muscle wasting - thenar eminence - C6 nerve root problem

(2) muscle wasting - hypothenar muscles, interossei, medial lumbricals - ulna nerve palsy (bishop’s deformity)

(3) muscle wasting - thenar muscles - median nerve palsy, causes ape hand appearance-thumb moves back in line with other fingers

(4) clawed position if intrinsic muscle action is lost

(5) radial nerve palsy “drop wrist” -extensors are paralyzed, resulting in inability to extend wrist & fingers

(6) Dupuytren’s contracture - palmar aponeurosis contracture pulls fingers into flexion

(7) Redness or blanching - suspect circulatory problem

(8) Paleness & numbness - Raynaud disease (idiopathic vascular disorder with blood vessel spasm, followed by red & hot appearance

(9) Rheumatoid disease - warm, wet hand, joint swelling, ulnar deviation of joints

j) Fingers - shape, length, & joint disturbances

(1) Nontraumatic abnormalities

(a) Syndactylism - extra inherited finger

(b) Clubbed fingers - caused by coronary or pulmonary problems

(c) Shortened digits - can be caused by hormonal or inherited conditions

(d) Spindle-like fingers can be caused by systemic disorders (lupus erythematosus, rubella, psoriasis, rheumatoid arthritis)

(e) Swelling of distal phalanges with radiographic evidence of bony erosion occurs in psoriasis

(f) Swelling of the finger joints usually caused by osteoarthritis and rheumatoid arthritis

(g) Trigger finger, thickening of the flexor tendon sheath, usually in 3rd or 4th finger, causes tendon to stick, snaps when released

(h) Enlargement of PIP - Bouchard nodes in Rheumatoid arthritis and gastrectasis

(i) Enlargement of DIP - Heberden nodes - osteoarthritis

(2) Traumatic abnormalities

(a) Mallet finger - flexion of DIP, caused by avulsion of extensor tendon from distal phalanx

(b) Swan neck deformity - flexion of MP & DIP with extension of PIP, caused by trauma & damage to volar plate or by rheumatoid arthritis

(c) Boutonniere - extension of MP & DIP with flexion of PIP, rupture of central slip of extensor tendon

k) Finger nails

(1) Scaling, ridging, & deformity caused by psoriasis

(2) Ridging & poorly developed nails occur in hyperthyroidism

(3) Clubbing & cyanosis caused by chronic respiratory disorders or congenital heart disorders

(4) Paronychia - process of nail tuft (felon) very painful, may be serious

III. Palpation

A. With patient sitting, supine, & prone, palpate for pain, specific tenderness, swelling, effusion, local hyperthermia

B. Bony  Palpation

1. Carpal Bones (8)

a) Scaphoid

b) Body in Snuffbox

c) Navicular tubercle

d) Lunate

e) Triquetrum

f) Trapezoid

g) Capitate

h) Hamate (hook)

2. Metacarpals (palpate variance in intercarpal laxity between 2-3 & 4-5)

3. Phalanges

a) Proximal phalanx

b) Middle phalanx

c) Distal phalanx

4. Radius

a) Styloid process

b) Lister’s tubercle

5. Ulnar styloid process

6. Anatomic snuffbox

7. Tubercle of the radius (Lister’s Tubercle)

C. Soft Tissue Palpation

1. Abductor pollicis longus

2. Extensor pollicis brevis

3. Extensor carpi radialis longus

4. Extensor carpi radialis brevis

5. Extensor digitorum communis

6. Extensor indicis

7. Extensor digiti minimi

8. Extensor carpi ulnaris

9. Flexor carpi ulnaris

10. Flexor carpi radialis

11. Palmaris longus

12. Tunnel of Guyon

13. Thenar eminence

14. Hypothenar eminence

15. Pulses

a) Ulnar artery

b) Radial artery

D. Check Sensations

1. C5: lateral arm

2. C6: lateral forearm

3. C7: middle finger

4. C8: 4th & 5th fingers, ulnar side of distal forearm & hand

5. T2: medial arm

6. T1: medial forearm

IV. Stress

A. ROM

1. Forearm-Radioulnar joint

a) Active

(1) Pronation (80 to 900) Pronator teres (median nerve C6,7), pronator quadratus (median nerve C,8, T1)

(2) Supination (900) weakness in Biceps brachii (musculocutaneous nerve C5,6) or supinator (posterior interosseous nerve C5,6), Damage to radial head or distal or proximal radioulnar articulation can limit rotational range

b) Passive

(1) Pronation (900) end feel should be tissue stretch, pain or limitation caused by sprain of dorsal radioulnar ligament, ulnar collateral ligament, or dorsal radiocarpal ligament, fx or osteoarthritis of radial head, biceps strain at tenoperiosteal junction, quadrate ligament sprain, interosseus ligament sprain, triangular ligament sprain

(2) Supination (900) end feel should be tissue stretch, pain or limitation caused by sprain of volar radioulnar ligament, ulnar collateral ligament, annular ligament, & radial collateral ligament, pronator muscle strain, distal radioulnar ligament sprain

c) Resistive

(1) Pronation - weakness in pronators or their nerve supply, pain may be caused by:

(a) pronator teres injury at medial epicondyle, pain on resisted wrist flexion

(b) pronator teres syndrome - caused by compression of median nerve by the following:

(i) lacertus fibrosis (band of fascia off the insertion of biceps brachii

(ii) supracondylar process

(iii) between the two heads of pronator teres

(iv) by the proximal arch of the flexor digitorum superficialis

(2) Supination - weakness in supinator or their nerve supply , pain may be caused by:

(a) biceps brachii injury

(b) if supination is painful, but not elbow flexion, then supinator is involved

(c) test supination in elbow extension versus flexion

2. Wrist

a) Active

(1) Flexion (80 to 900) weakness in flexor carpi radialis (median nerve C6,7), flexor carpi ulnaris (ulnar nerve C8,T1), capsular pain & limitation caused by acutely sprained joint, carpal fx, rheumatoid arthritis, osteoarthritis, capsulitis

(2) Extension (700  to 900) weakness in extensor carpi radialis longus (radial nerve C6,7), extensor carpi radialis brevis (radial nerve C6,7), extensor carpi ulnaris (deep radial nerve C6,7,8), extensor strain or tendinitis

b) Passive

(1) Flexion (900) pain or limitation due to sprains of radioulnate, capitate-third metacarpal, or ulnar-triquetral

(2) Extension (800 to 900) limitation or pain caused by carpal fracture, rheumatoid arthritis, osteoarthritis, chronic immobility, synovitis, limitation of extension caused by capitate subluxation, Kienbock disease, or ununited fracture (particularly scaphoid) 

(a) Scaphoid - acute scaphoid fx causes pain & limitation in extension, entire wrist swelling, history of trauma, end feel is hard muscle spasm, pain with pushing carpals together or pressure to the thumb, snuffbox pain

c) Resistive

(1) Flexion - C7 nerve root lesion, C8 nerve lesion causes weaknesses in ulnar deviators so hand deviates radially during resisted wrist flexion, thumb extension & abduction will also be weak, 

(2) Extension - pain caused by lateral epicondylitis, common extensor injury, strain, tendinitis, painless weakness caused by radial nerve palsy, C6 or C8 nerve root irritation, crepitus during extension may be from extensor digitorum, extensor indicis tenosynovitis, resisted radial/ulnar deviation will distinguish which one.

d) Wrist Radial & Ulnar Deviation

(1) Active 

(a) Radial 200 - Flexor carpi radialis longus (Median nerve C,7), extensor carpi radialis longus (Radial nerve C6,7), extensor carpi radialis brevis, (Radial nerve C6,7)

(b) Ulnar 300 - Extensor carpi ulnaris (Deep radial nerve C6,7,8), Flexor carpi ulnaris (Ulnar nerve C8, T1)

(2) Passive

(a) Radial - limited motion or pain due to:

(i) ulnar collateral sprain

(ii) fx ulnar styloid process

(iii) imperfect reduction of Colles fx

(b) Ulnar - limited motion or pain due to:

(i) radial collateral sprain

(ii) tenosynovitis of thumb tendons (de Quervain’s)

(3) Resistive

(a) Radial - test integrity of radial flexor muscles

(b) Ulnar - test integrity of ulnar flexor muscles

3. Hand

a) MCP

(1) Active Flexion (900) & Extension (200  to 300) Pain, weakness, or limitation in ROM due to injury in MCP flexors or extensors or to the nerve supply 

(a) Flexors are lumbricals (median nerve C6, 7, & ulnar nerve C8), Interossei dorsales (ulnar nerve C8, T1), Interossei palmares (ulnar nerve C8, T1)

(b) Extensors are extensor digitorum communis (deep radial nerve C6, 7, 8), Extensor indicis (deep radial nerve C6, 7, 8), Extensor digiti minimi (deep radial nerve C6, 7, 8)

(c) Abduction (200) Adduction - weakness or pain can be related to MCP abductors or adductors or from their nerve supply.  Muscles of abduction are Interossei dorsales (ulnar nerve C8, T1), Abductor digiti minimi (ulnar nerve C8, T1).  Adductors are Interossei palmares (ulnar nerve C8, T1).

(2) Passive

(a) Passive Flexion may be limited by injury to extensor tendons or to dorsal ligaments, injury to collateral ligaments may cause pain during passive flexion due to their tautness in flexion

(b) Passive Extension may be limited by capsular injury, flexor tendon lesion, or sprains to palmar or collateral ligaments

(c) Abduction & Adduction - pain may be elicited due to stress on sprained or avulsed radial or ulnar collateral ligaments

(3) Resistive

(a) Flexion - weakness or pain will be related to same structures involved in active & passive ROM

(b) Extension - weakness or pain will be related to same structures involved in active & passive ROM

(c) Abduction & Adduction - weakness or pain will be related to same structures involved in active & passive ROM

b) DIP & PIP

(1) Active Flexion DIP (900) & PIP (1000) Active Extension DIP (00) & PIP (-100) Pain, weakness, or limitation in ROM due to injury in DIP or PIP flexors or extensors or to the nerve supply 

(a) Flexors are flexor digitorum superficialis (median nerve C6, 7, T1), Flexor digitorum profundus (ulnar nerve C8, T1, median nerve C8, T1)

(b) Extensors are extensor digitorum (radial nerve C6, 7, 8), Extensor indicis (deep radial nerve C6, 7, 8), Extensor digiti minimi (deep radial nerve C6, 7, 8)

(c) There is limited flexion & extension with a capsular patterns in hands which may be caused by:

(i) rheumatoid arthritis, begins in DIP joints & progresses, fingers ultimately deviate ulnarly

(ii) Trauma to the joint form a direct contusion, indirect sprain, chip fx, or reduced dislocation

(iii) Trigger finger consist of nodular swelling in flexor tendon usually 3 or 4 that forms proximally to MCP joint, nodule sticks in flexion, must be pulled passively in to extension

(2) Passive

(a) Passive Flexion may be limited due to tightness or injury to the lumbricals or interossei.  Limited passive PIP flexion or extension may be caused by:

(i) contracture of the joint capsule

(ii)  extensor tendon injury

(iii)  capsular swelling

(iv)  tightness in the flexors

(v)  joint swelling

(vi)  volar plate damage

(vii)  collateral ligament sprain

(b) Passive Extension may be limited by capsular injury, flexor tendon lesion, or sprains to palmar or collateral ligaments

(3) Resistive

(a) Flexion - weakness or pain will be related to DIP or PIP flexor muscles or from their nerve supply

(b) Extension - weakness or pain will be related to DIP or PIP extensor muscles or from their nerve supply

4. Thumb

a) MCP

(1) Active Flexion & Extension Pain, weakness, or limitation in ROM due to injury in MCP flexors or extensors or to the nerve supply 

(a) Flexors are flexor pollicis brevis (MP flexion)(median nerve C6, 7, & ulnar nerve C8, T1), Flexor pollicis longus (MP & IP flexion) (median nerve, C8, T1)

(b) Extensors are extensor pollicis longus(MP & IP extension) (deep radial nerve C6, 7, 8), Extensor pollicis brevis (MP extension) (deep radial nerve C6, 7)

(c) Abduction (700) Adduction (300) - weakness or pain can be related to thumb abductors or adductors or from their nerve supply.  Muscles of abduction are Abductor pollicis longus (deep radial nerve C6, 7), Abductor pollicis brevis (median nerve, C6, 7).  Adductors are Adductor pollicis (ulnar nerve C8, T1).

(d) Opposition of thumb & 5th finger - weakness or pain can be related to thumb opposers or from their nerve supply.  They are opponens pollicis (median nerve, C6, 7), opponens digiti minimi (ulnar nerve C8, T1).

(2) Passive

(a) Passive Flexion may be limited by injury to extensor tendons or to dorsal ligaments, injury to collateral ligaments may cause pain during passive flexion due to their tautness in flexion

(b) Passive Extension may be limited by capsular injury, flexor tendon lesion, or sprains to palmar or collateral ligaments

(c) Abduction (700) Adduction (300) -passive abduction may be limited by:

(i) first dorsal interossei muscle strain

(ii) thumb capsule sprain

(iii) ligament sprain

(iv) joint involvement

(v) Laxity may be present in ulnar collateral ligament tear

(3) Resistive

(a) Flexion - weakness or pain will be related to same structures involved in active & passive ROM

(b) Extension - weakness or pain will be related to same structures involved in active & passive ROM

(c) Abduction & Adduction weakness or pain will be related to same structures involved in active & passive ROM, also possibly de Quervains.

(d) Opposition - weakness or pain will be related to same structures involved in active ROM

b) DIP & PIP

(1) Active Flexion DIP (900) & PIP (1000) Active Extension DIP (00) & PIP (-100) Pain, weakness, or limitation in ROM due to injury in DIP or PIP flexors or extensors or to the nerve supply 

(a) Flexors are flexor digitorum superficialis (median nerve C6, 7, T1), Flexor digitorum profundus (ulnar nerve C8, T1, median nerve C8, T1)

(b) Extensors are extensor digitorum (radial nerve C6, 7, 8), Extensor indicis (deep radial nerve C6, 7, 8), Extensor digiti minimi (deep radial nerve C6, 7, 8)

(c) There is limited flexion & extension with a capsular patterns in hands which may be caused by:

(i) rheumatoid arthritis, begins in DIP joints & progresses, fingers ultimately deviate ulnarly

(ii) Trauma to the joint form a direct contusion, indirect sprain, chip fx, or reduced dislocation

(iii) Trigger finger consist of nodular swelling in flexor tendon usually 3 or 4 that forms proximally to MCP joint, nodule sticks in flexion, must be pulled passively in to extension

(2) Passive

(a) Passive Flexion may be limited due to tightness or injury to the lumbricals or interossei.  Limited passive PIP flexion or extension may be caused by:

(i) contracture of the joint capsule

(ii)  extensor tendon injury

(iii)  capsular swelling

(iv)  tightness in the flexors

(v)  joint swelling

(vi)  volar plate damage

(vii)  collateral ligament sprain

(b) Passive Extension may be limited by capsular injury, flexor tendon lesion, or sprains to palmar or collateral ligaments

(3) Resistive

(a) Flexion - weakness or pain will be related to DIP or PIP flexor muscles or from their nerve supply

(b) Extension - weakness or pain will be related to DIP or PIP extensor muscles or from their nerve supply

B. Special Tests

1. Bony Integrity

a) Percussion Test

b) Transverse Stress

c) Anatomic snuffbox Compression Test

2. Tests for Ligament, Capsule, & Joint Instability

a) Ligamentous Instability Tests for the Fingers

(1) MP Collateral Ligament Test - Position the patient so that the pronated forearm and hand are supported in a relaxed position on the table surface.  To enhance examination and visualization, ask the patient to slightly flex the uninvolved fingers further into flexion than the involved finger.  For stabilization, you should grasp the distal aspect of the metacarpals.  Use the thumb and index finger of your other hand to grip the medial and lateral aspect of the proximal phalanx and to maintain the joint in 30 degrees of flexion.  Use your thumb and index finger to radially distract the proximal phalanx which stresses the ulnar collateral ligament of the metacarpophalangeal joint.  While applying the stress, visualize and feel for abnormal opening of the joint as compared to the uninvolved joint of the other hand.  Normally, there should be a slight opening with a firm end point.  The absence of a firm end point accompanied by associated sensations of pain or instability indicate an ulnar collateral ligament sprain.  This same test may then be reversed by distracting the proximal phalanx ulnarly to stress the radial collateral ligament.  Again maintain the joint in 30 degrees of flexion while stabilizing the metacarpals with one hand.  Use your other hand to ulnarly distract the proximal phalanx which stresses the radial collateral ligament of the metacarpophalangeal joint.  While applying the stress, visualize and feel for abnormal opening of the joint as compared to the uninvolved contralateral joint.  Again, there should be a slight opening with a firm end point.  A sprain of the radial collateral ligament is indicated by the absence of a firm end point accompanied by associated sensations of pain or instability.

(2) PIP Collateral Ligament Test - Position the patient so that the pronated forearm and hand are supported in a relaxed position on the table.  Grasp the medial and lateral aspect of the proximal phalanx with your thumb and index finger.  Use the thumb and index finger of your other hand to grip the medial and lateral aspect of the intermediate phalanx.  (Pause)  While stabilizing the proximal phalanx with one hand, maintain the joint in 15 to 20 degrees of flexion.  Use your other hand to radially distract the intermediate phalanx which stresses the ulnar collateral ligament of the proximal interphalangeal joint.  While applying the stress, visualize and feel for abnormal opening of the joint as compared to the uninvolved joint of the other hand.  Normally, there should be a slight opening with a firm end point.  The absence of a firm end point accompanied by associated sensations of pain or instability indicates a sprain of the ulnar collateral ligament.  This same test may then be reversed by distracting the intermediate phalanx ulnarly to stress the radial collateral ligament.  Again, maintain the joint in 15 to 20 degrees of flexion while stabilizing the proximal phalanx with one hand.  Use the other hand to ulnarly distract the intermediate phalanx which stresses the radial collateral ligament of the proximal interphalangeal joint.  While applying the stress, visualize and feel for abnormal opening of the joint as compared to the uninvolved joint of the other hand.  Again, there should be a slight opening with a firm end point.  The absence of a firm end point accompanied by associated sensations of pain or instability indicates a radial collateral ligament sprain.

(3) DIP Collateral Ligament Test - The PIP tests may be repeated in similar fashions to assess the collateral stability of the Distal Interphalangeal joints or DIP joints.

b) Test for Tight Retinacular Ligaments (Retinacular Test) - hold the PIP joint in full extension as you try to move the DIP joint into flexion.  If the joint does not flex, limitation is due to either contracture of the joint capsule or to retinacular tightness.  To distinguish between these two, flex the proximal interphalangeal joint slightly to relax the retinaculum.  If the distal interphalangeal joint then flexes, the retinacular ligaments are tight.  If the joint does not flex, the distal interphalangeal joint capsule is probably contracted

c) Lunatotriquetral Ballotement (Reagan's) Test - Examiner grasps the triquetrum between the thumb & second finger of one hand and the lunate with the thumb & second finger of the other hand.  Examiner then moves the lunate up & down (anteriorly & posteriorly), noting any laxity, crepitus, or pain, which indicates a positive test for lunatotriquetral instability.

d) Murphy’s Sign - ask patient to make a fist.  If head of of 3rd metacarpal is level with 2nd & 4th metacarpals, sign is positive, indicating lunate dislocation.

e) Watson (Scaphoid Shift) Test - Patient sits with elbow resting on lap with forearm pronated.  With one hand , examiner takes the patient's wrist into full ulnar deviation & slight extension.  Examiner presses the thumb of other hand against the distal pole of scaphoid to prevent it from moving toward the palm.  With 1st hand, examiner radially deviates & slightly flexes the patient's hand.  If the scaphoid (and lunate) are unstable, the dorsal pole of the scaphoid subluxes over the dorsal rim of the radius & patient complains of pain, indicating a positive test.

f) Scaphoid Stress Test - Patient sits & examiner holds patient's wrist with one hand so that thumb applies pressure over distal pole of scaphoid.  Patient then attempts to radially deviate wrist.  Normally, patient should be unable to deviate wrist.  If excessive laxity is present, scaphoid is forced dorsally out of scaphoid fossa of radius with a resulting clunk and pain, indicating a positive test for scaphoid instability.  An active modification of the Watson test.

g) "Piano Keys" Test - Patient sits with both arms in pronation.  Examiner stabilizes patient's arms with one hand so that the examiner's index finger can push down on the distal ulna.  Examiner's other hand supports patient's hand.  Examiner then pushes down on the distal ulna as if it were a piano key.  Compare with asymptomatic side.  Positive test indicated by a difference in mobility & production of pain/tenderness, indicating distal radioulnar jont instability.

h) Axial Load Test - Patient sits while examiner stabilizes patient's wrist with one hand.  With other hand, examiner carefully grasps the patient's thumb & applies axial compression.  Pain and/or crepitation indicates a positive test for a fracture of metacarpal or adjacent carpal bones or joint arthrosis.  May also be done for the fingers.

i) Pivot Shift Test of the Midcarpal Joint - Patient is seated with elbow flexed to 900 & resting on a firm surface with hand fully supinated.  Examiner stabilizes forearm with one hand & uses other hand to take patient's hand into full radial deviation with wrist in neutral.  Examiner maintains patient's hand position & takes it into full ulnar deviation.  Positive if capitate "shifts"away from lunate, indicating injury to anterior capsule and interossous ligaments.

j) Grind Test - Examiner holds patient's hand with one hand & grasps the patient's thumb below the MCP joint with other hand.  Examiner then applies axial compression & rotation to the MCP joint.  If pain is elicited, test is positive, indicating degenerative joint disease in the MCP or metacarpotrapezial joint.

3. Tests for Tendons & Muscles

a) Finkelstein Test - Determines presence of de Quervain's or Hoffman's disease, tenosynovitis in the abductor pollicis longus and the extensor pollicis brevis tendons of the thumb.  Patient sits with the forearm supported on the table in a neutral position.  The hand should be free to hang over the table edge.  Instruct the patient to make a fist with the thumb inside the fingers, deviating the wrist to the ulnar side.  You may accentuate the test by using one hand to stabilize the distal forearm while placing your other hand over the fist's radial side to push the wrist into further ulnar deviation.  This manuever will cause a stretching in these tendons which is painful if tenosynovitis is present.  Additional positive findings may be accomplished by asking the patient to begin with the wrist in full ulnar deviation and then to actively abduct or radially flex the wrist against your manual resistance.

b) Flexor Digitorum Profundus Test or Jersey (Sweater) Finger Sign - Ask patient to make a fist. Inability to flex or close distal phalanx indicates FDP is torn.

c) Flexor Digitorum Superficialis Test - Ask patient to flex finger while holding MCP in neutral. Inability to flex or close middle phalanx indicates FDS is torn.

d) Test for Extensor Hood Rupture - Finger is flexed 900 at PIP joint over edge of table.  Finger is held in position by examiner while asking patient to carefully extend the PIP joint while the examiner palpates middle phalanx.  Positive test for torn central extensor hood is lack of pressure from middle phalanx while distal phalanx is extending.

e) Bunnell Littler (Finochietto-Bunnell) Test - Hold MCP in slight extension while flexing PIP, positive for tight intrinsics or capsule if PIP cannot be flex.  Repeat in slight MCP flexion, the PIP will flex fully if the intrinsics are tight, but will not fully flex if capsule is tight

f) Linburg's Sign - Patient's flexes thumb maximally onto hypothenar eminence & actively extends index finger as far as possible.  If limited index finger extension & pain are noted, sign is positive for tendinitis at interconnection between FPL & Flexor indicis (seen in 10-15% of hands)

g) Mallet Finger Test - Hold patient's middle phalanx with your thumb & index finger.  Ask patient to extend DIP joint.  Inability to extend distal phalanx indicates torn extensor tendon or avulsion of distal phalanx.

4. Neurological vascular Tests

a) Tinel Sign at Carpal Tunnel - Examiner taps over carpal tunnel at wrist.  Positive test causes tingling or paresthesia into thumb, index, middle & lateral half of ring finger (median nerve distribution), indicating carpal tunnel syndrome.

b) Phalen’s (Wrist Flexion) Test - Examiner maximally flexes patient's wrists & holds position for 1 minute.  Positive test causes tingling or paresthesia into thumb, index, middle & lateral half of ring finger (median nerve distribution), indicating carpal tunnel syndrome.

c) Reverse Phalen's (Prayer Test) - Examiner extends patient's wrist while asking patient to grip examiner's hand.  Examiner then applies direct pressure over the carpal tunnel for 1 minute.  A positive test produces same symptoms as seen in Phalen's test & indicates median nerve pathology.

d) Carpal compression test - Use both thumbs to apply direct pressure on the carpal tunnel & the underlying median nerve for 30 seconds - if positive onset of median nerve symptoms should occur within 15 -30 seconds

e) Froment's Sign - Patient attempts to grasp piece of paper between thumb & index finger.  When examiner attempts to pull away paper, terminal phalanx of thumb flexes because of paralysis of the adductor pollicis muscle, indicating positive test.  If, at same time,MCP of thumb hyperextends, the hyperextension is noted as positive Jeanne's Sign.  If both tests are positive it indicates ulnar nerve palsy.

f) Egawa's Sign - Patient flexes the middle digit & then alternately deviates radially & ulnarly.  If unable to do this interossei are affected.  Positive sign indicative of ulnar nerve palsy.

g) Wrinkle (Shrivel) Test – Place patient’s finger in warm water for 5-20 minutes, remove & observe as to whether the skin over the pulp is wrinkled.  Normally, it should wrinkle, denervated should not.  Test is only valid in first few months after injury.

h) Ninhydrin Sweat Test – Clean patient’s hand thoroughly & wipe with alcohol.  Patient waits 5-30 minutes with fingertips not in contact with any surface to allow time for sweating process to ensue.  After waiting, the fingertips are pressed with moderate pressure against good quality bond paper that has not been touched.  Finger tips are held in place for 15 seconds & traced with a pencil.  Paper is then sprayed with triketohydrindene (Ninhydrin) spray reagent & allowed to dry (24 hours).  Sweat areas stain purple.  If the change in color (from white to purple) does not occur, it is considered positive for nerve lesion.

i) Weber’s (Moberg’s) Two-Point Discrimination Test – Examiner uses a paper clip, two-point discriminator, or calipers to simultaneously apply pressure on two adjacent points in a longitudinal direction or perpendicular to the long axis of the finger.  Examiner moves proximal to distal in an attempt to find the minimal distance at which patient can distinguish between the two stimuli.  Patient must concentrate and not be allowed to see the area.  Only fingertips need to be tested.  Hand should be immobile on hard surface.  Examiner must ensure that the two points are touched simultaneously.  There should be no blanching of the skin when points are applied.  Start with distance that can be easily distinguished.  Make sure with 7-8 trials before distance is narrowed.  Normal discrimination is less than 6mm.  Fair=6-10 mm.  Poor=11-15 mm.  Protective=1 point perceived.  Winding a watch=6mm.  Sewing=6-8 mm.  Handling precision tools=12 mm.  Gross tool handling >15mm.

j) “O” test - Patient attempts to make an “O” with thumb & index finger, If unable to anterior interosseus nerve syndrome is indicated.  Inability to make “O” is caused by paralysis of flexor pollicis longus, pronator quadratus, and flexor digitorum profundus to index finger.

5. Vascular Tests 

a) Allen Test - open & close the fist quickly several times & then squeeze tightly so that venous return is forced out.  Place thumb over radial artery and index & middle finger over ulnar artery to occlude them.  Athlete then opens hand.  Palm should be pale.  Release one artery & observe for filling on respective side.  The hand should flush immediately.  If it flushes slowly, artery is partially or completely occluded.

Wrist, Hand, & Finger Injuries


Secondary Survey

I. _____ History __________________________________________________________________________

A. _____ Primary complaint _______________________________________________________________

B. _____ Mechanism of injury _____________________________________________________________

C. _____ Pain __________________________________________________________________________

D. _____ Sensations _____________________________________________________________________

E. _____ Previous injuries ________________________________________________________________

II. _____ Observation ______________________________________________________________________

A. _____ Obvious deformity _______________________________________________________________

B. _____ Positioning & functioning of injured hand _____________________________________________

C. _____ Signs of trauma _________________________________________________________________

D. _____ Compare symmetry ______________________________________________________________

E. _____ Swelling _______________________________________________________________________

III. _____ Palpation ________________________________________________________________________

A. _____ Tenderness ____________________________________________________________________

B. _____ Deformity _____________________________________________________________________

C. _____ Swelling _______________________________________________________________________

D. _____ Crepitation _____________________________________________________________________

E. _____ Pulses ________________________________________________________________________

F. _____ Sensation ______________________________________________________________________

IV. _____ Stress ___________________________________________________________________________

A. _____ Active movements _______________________________________________________________

1. _____ Range of motion ______________________________________________________________

2. _____ Associated symptoms __________________________________________________________

B. _____ Resistive movements _____________________________________________________________

1. _____ Pain ________________________________________________________________________

2. _____ Strength ____________________________________________________________________

C. _____ Passive movements ______________________________________________________________

1. _____ Pain ________________________________________________________________________

2. _____ Range of motion ______________________________________________________________

3. _____ Bony integrity ________________________________________________________________

a) _____ Percussion tests ____________________________________________________________

b) _____ Transverse compression ______________________________________________________

4. _____ Ligament instability ___________________________________________________________

a) _____ Radial stress _______________________________________________________________

b) _____ Ulnar stress _______________________________________________________________

D. _____ Functional movements ____________________________________________________________

1. _____ Functional abilities ____________________________________________________________
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