	4.9: Limb injuries
	Debbie Lewis


· Distinguish nerve injuries in the hand
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Lesions of the Median Nerve

Carpal Tunnel Syndrome

Median nerve passes deep to the flexor retinaculum along with 9 tendons of flexor digitorum profundus and superficialis and FPL.

Fluid retention, infection and excessive exercise of the fingers may cause compression of the nerve in the tunnel.  

Other more specific causes include pregnancy, oral contraceptive, RA, Mxyoedema, acromegaly,  long term dialysis (amyloid deposistion), sarcoidosis, hyperparathyroidism, amyloidosis. (“PCR MARSHA”)

Typical history: Parathesis, hypothesis (diminished sensation) and anaesthesia in the 1st 3 digits and progressive loss of co ordination + strength in the thumb (weakness in abductor pollicis brevis and opponens pollicis brevis)

Progression – sensory loss in forearm and axilla.

Difficulty performing fine movements of the thumb – e.g. buttoning shirt. Gripping mugs etc.

Clinical Tests:

· Wrist extension test: ask patient to extend at the wrist for 1 minute to reproduce symptoms

· Phalen’s: both hands held in complete palmar flexion for 1 minute to reproduce symptoms

· Tinel’s test: tap on the median nerve for 30 seconds to reproduce symptoms

· Tourniquet test: symptoms are reproduced when blood pressure cuff is placed around the arm.

· Luthy’s sign: skin fold between 1st digit and the thumb does not close tightly around a bottle or cup due to thumb abduction paraesis

Investigations to confirm diagnosis:

Nerve conduction studies 

Treatment:

· Diuretics to reduce fluid overload

· Wrist splint and ultrasound

· Local steroid injection to proximal to carpal tunnel

· Surgical decompression

Median Nerve Laceration 

May be accidental or can occur in suicide attempts, nerve may be severed (neurotmesis) because it is relatively close to the surface

History: loss of sensation of first 3 ½ digits and inability to oppose the thumb

May occur at level of the elbow, resulting in:

Loss of flexion at DIP and PIP joints of digits 2 and 3

Inability to flex and MCP joints

Inability to oppose and abduct thumb

The pointing sign: When trying to make a fist the index finger remains pointing outwards

The pinching sign: When trying to pinch something between thumb and forefinger the 2nd DIP joint is in extension rather than flexion.

Ulnar Nerve Damage

· Possible sites of damage:

· Lateral surface of medial epicondyle

· Cubital tunnel

· Wrist

· Hand

The level of the lesion can be assessed by the degree of deformity observed.

Assessing the level of the nerve problem:

· Look for a deformity.  Claw hand deformity is associated with palsy at the wrist rather than the elbow

· Test FCU – by asking patient to put palmar surface on a desk and flex at the wrist and to ulnar deviate at the wrist

· Test flexor pollicis (thumb adduction) ask patient to hold a newspaper between the thumb and first finger with the thumb uppermost.  If ulnar nerve palsy the thumb becomes flexed at pip joint as adduction is inadequate (flexor pollicis longus contracts- innervated by the median nerve)

· In lesions above the level of the wrist flexor carpi ulnaris is involved

· In lesions at the wrist adductor pollicis is involved

· This deformity causes what is known as the ulnar paradox which means the higher the lesion, the lesser the deformity.  

· In higher lesions, the lateral half of FDP is paralysed with the interoseei and 3rd/4th lumbricals and there is no claw.  

· In a palsy at the wrist, FDP is not paralysed but the lumbricals and interossei are and so cannot oppose the actions of FDP. This results in flexion of the little and ring fingers at the IP joints and hyperextension at the MCP joints (so called ‘claw hand’)  Index and middle fingers are less affected as the medial half of FDP is supplied by the median nerve.

Claw hand:

· Lateral (radial) deviation on flexing at wrist

· Inability to oppose the thumb

· Difficulty making a fist – loss of innervation to intrinsic muscles of the hand.  Failure to flex DIP joints of digits 4 and 5.  Inability to extend IP joints on straightening fingers

· Hyperextension at MCP joints

Guyon’s Canal syndrome

· Between the pisiform bone and the hook of hamate is Guyon’s canal which is formed by a pisohamate ligamate .

· Compression of the ulnar nerve may occur in this canal

· Wasting and weakness of the interossei especially the first and adductor pollicis

· hypothenar muscles and sensation spared

· lumbricals 3 and 4 may be affected

Causes of compression: ganglion, neuroma or repeated trauma

If there is no history of trauma, surgical exploration of the nerve may be necessary.

Cyclist’s Palsy:

· Similar to Guyon’s Canal but pressure from holding handle bars (pressure on pisiform and hook of hamate)

· Weakness of intrinsic hand muscles and loss of sensation digits 4 and 5

Ulnar nerve lesion at the elbow:

· Most common cause of this is due to compression of the nerve as it passes through the fibrous tunnel formed by the 2 heads of flexor carpi ulnaris between the olecrenon and the medial epicondyle

· Causes: trauma (fracture of the medial epicondyle), occupational (workers who rest their elbows on hard surfaces for long periods of time)
Radial Nerve


Supplies no muscles of the hand but serves the wrist extensors.

· Palsy results in wrist drop – hand is flexed at the wrist, MCP are flexed and IP joints are extended (interossei and lumbricals intact)

Causes: ‘Saturday night palsy’ (drunk individual falls asleep with arm over back of chair), fracture to the humerus, fracture to the radius, crutch palsy or shoulder dislocation (i.e. trauma to the nerve in the axilla)

Excluding major nerve injury:

· Radial: Test for wrist drop – ask patient to flex at elbow, pronate at forearm and flex wrist.  If radial nerve palsy unable to do this

· Ulnar: Froment’s sign – place a piece of paper between the thumb and palm and attempt to pull away.  Positive sign is flexion of the thumb.

· Median: Oschner’s clasping test – tests for median nerve problem at the level of the cubital fossa or above by testing the function of flexor digitorum superficialis.  Ask patient to clasp hands together – positive test is inability to flex the little finger on the effected side.

· Identify tendon injuries in the hand

Background Box: Anatomy of flexor tendons:

· The tendons of FDS and FDP enter through a common flexor tendon synovial sheath and then fan out to their digital synovial sheaths

· FDS splits at the MCP joint and inserts onto it, allowing FDP to pass through it to the base of the distal phalanx

· Tendon of FDP passes deep to the flexor tendon sheath in its own sheath

Tenosynovitis

Puncture of the synovial sheaths of the hand from e.g. a rusty nail can cause tensynovitis

The effected digit becomes swollen and movements painful as the affected synovial sheath becomes inflamed

Digits 2,3 and 4 have their own synovial sheath, often symptoms are confined to that digit, unless rupture occurs in which case the infection can spread

The little finger has a synovial sheath continuous with the common flexor sheath, and so infection may spread through the palm to the anterior forearm. Likewise, in the thumb the sheath of flexor pollicis longus is continuous and so may spread

De Quervain’s tenovagintis stenosans

The tendons of adductor pollicis longus and extensor pollicis brevis share the same common sheath - this may become inflamed and stenosed due to excessive repetitive wringing of the hands leading to de Quervain’s tenovaginitis stenosans in which there is pain in the wrist which radiates proximally to the forearm and distally towards the thumb

Digital tenovagintis stenosans – ‘trigger finger’

Occurs as a result of forceful repetitive use of the fingers. The fibrous sheath of the palmar aspect of the hand becomes thickened, producing fibrosis of the osseofibrous sheath surrounding the finger or thumb.  The tendons of FDS and FDP thicken, and the patient is unable to extend the finger. If the finger is extended passively, and audible snap can be heard as the thickened tendon moves

Identify vascular injury in the upper limb

· Clinical Identification of vascular injury to upper/lower limbs:

· Look: Pallor

· Feel: Skin is cold

· Peripheral pulses absent

· Capillary refill (should be <3 seconds)

Patient will complain of pain, paraesthesia and eventually muscle paralysis if help not sought

Order immediate Doppler ultrasound

If no Doppler ultrasound, or pressures are not equal in 2 limbs seek immediate help from a vascular surgeon

· Discuss in broad outline rehabilitation of the patient with the injured hand

Not yet done

Background box: Nerve supply to the hand 





�
Median�
Ulna�
Radial�
�
Sensory�
First 3 ½ digits palmar surface, distal halves of these on dorsum surface





Palmar branch (supplies central palm) does not traverse carpal tunnel


�
Anterior surfaces of the medial 1 ½ digits (superficial branch)�
Lateral 2/3 dorsum of the hand


Dorsum of thumb


Lateral 1 ½ digits�
�
Motor�
“LOAF”


Lateral 2 lumbricals





3 thenar muscles


Opponens brevis 


Abductor pollicis brevis


Flexor pollicis brevis


�
Intrinsic muscles of hand except for LOAF





Hypothenars (abductor digiti minimi, flexor digiti minimi brevis, opponens digiti minimi)


Medial 2 lumbricals


Adductor pollicis 


interossei�
None�
�
Function�
Abduction, flexion and opposition of the thumb:


�
Abduction


Adduction


MCP flexion


Extension at IP joints�
None�
�






Ulnar supply to the forearm:


Flexor carpi ulnaris


Medial flexor digitorum profundus


Ulnar supply to the hand:


Dorsal and palmar interossei


3rd and 4th lumbricals


little finger movers – abductor digiti minimi, opponens digiti minimi, flexor digiti minimi


adductor policis


Palmaris brevis


FPB (inner head)





Arises from the posterior cord C5-C8


Enterer the forarm and passes between the 2 heads of supinator to become the posterior  interosseus nerve


Motor innervation:


Triceps


Aconeus


Brachioradilalis


Entensor carpi radialis longus


Extensor carpi radialis brevis


Supinator�
Extensor digiteum


Extensor digiti minimi


Extensor ulnaris


3 extensors of the thumb


extensor incidis


�
�



Cutaneous Supply


Only part exclusively innervated by radial nerve is small area of skin over the first dorsal interosseus





Background Box: terminology





Neurapraxia


Temporary loss of function caused by minor trauma or pressure 


Recovery occurs within minutes 





Axonotmesis


Loss of function due to severe ischaemia 


Recovery occurs within weeks 





Neurotmesis


Loss of function due to division of nerve 


No recovery occurs unless nerve is repaired








Get the patient to make a fist: the little and ring fingers will remain unflexed

















