Overuse Syndromes

I. Upper extremity compressive neuropathies- overuse syndromes

a. Wrist- carpal tunnel syndrome- compression of the median nerve within the carpal tunnel. This is the most common upper extremity compressive neuropathy- associated risk factors may include: repetitive flexion and extension of the wrist ( i.e. seamstress, computer operator, typist) metabolic causes may include pregnancy, DM, obesity or acromegaly. Other causes include trauma and tumors within the carpal tunnel.
i. Signs and symptoms associated with carpal tunnel syndrome


1. Numbness, tingling in the thumb, index, and middle fingers- usually dominant hand, but symptoms may be bilateral- relieved by moving fingers or shaking hands
2. Finger stiffness- especially upon awakening
3. Repetitive motion/movement may precipitate or aggravate symptoms
4. Holding wrists in flexed position may- incite pain (Phalen’s test)
5. Atrophy of muscles innervated by the median nerve- late manifestation (Thenar atrophy)
6. Associated clumsiness with fine motor tasks- holding onto objects, unscrewing jars
ii. Provocative tests useful in establishing diagnosis of carpal tunnel syndrome

1. Tinel’s sign- percuss lightly over the course of the median nerve- patient complains of “electric sensation” radiating into thumb, index, middle or ring fingers
2. Phalen’s test- hold patients wrists in acute flexion for 60 seconds, alternately ask the patient to press the backs of both hands together to form right angles- causes compression of the median nerve
iii. Diagnostic tests

1. Imaging studies (radiograph of the wrist including carpal tunnel view, nerve conduction studies- EMG electromyelogram)- localize area of nerve compression only perform before surgery
2. MRI- to visualize median nerve compression
iv. Treatment of carpal tunnel syndrome

1. Conservative

a. Splint positioning to maintain wrist in neutral position- especially when asleep
b. Adjustment of computer keyboard, gel cushion devices, ergonomically designed office/computer furniture/accessories
c. Injection of steroids or combination lidocaine/steroid into carpal tunnel (consider risk/benefit ratio)
2. Surgical treatment

a. Surgical division of the transverse carpal ligaments- can be done through palmar incision or endoscopically
b. Recovery period- 4-8 weeks, usually requires concurrent physical therapy
b. Radial neuropathy- radial tunnel syndrome- compression of the radial nerve within the radial tunnel, located at the level of the proximal radius. Risk factors include repetitive motion of elbow and wrist, may be sports related
i. Signs and symptom associated with radial tunnel syndrome

1. Weakness, pain, or numbness at the wrist with thumb extension
ii. Treatment of radial tunnel syndrome

1. Conservative

a. Avoid forceful extension of the wrist and fingers
b. Splinting of wrist in dorsiflexion while the forearm is immobilized in supination
2. Surgical treatment- exploration and decompression of the radial nerve 
a. Treat lateral epicondylitis at the same time if concurrent activity
c. Ulnar neuropathy- cubital tunnel syndrome- compression of the ulnar nerve at the cubital tunnel along the medial elbow. Associated risk factors include trauma ( direct blow to the elbow), repetitive elbow bending- sports related, leaning on elbow
i. Signs and symptoms associated with cubital tunnel syndrome

1. Parasthesia and numbness involving ring and little fingers
2. Symptoms may be aggravated or provoked by full flexion at the elbow
3. Associated weakness of muscles innervated by the ulnar nerve
4. Clumsiness and/or lack of dexterity of affected extremity
ii. Provocative tests useful in establishing diagnosis of cubital tunnel syndrome

1. Tinel’s sign- percussion over the ulnar nerve at the elbow elicits numbness or electric sensation
2. Elbow flexion test- ulnar nerve may be irritated by fully flexing the elbow with the wrist in a neutral position- test is considered positive if parasthesia is elicited in the ring and little fingers within 60 seconds
iii. Diagnostic tests
1. Electrodiagnostic studies- establishes diagnosis if conservative treatment fails- findings are technician dependent

iv. Treatment of cubital tunnel syndrome
1. Conservative
a. Elbow pad or splint holding the elbow at 45 degrees flexion

2. Surgical treatment- decompression of ulnar nerve- relieve entrapment- reposition nerve within the cubital tunnel or medial epicondylectomy

3. Recovery period- 8-12 weeks with physical therapy beginning at 4-6 weeks
d. Lateral epicondylitis (tennis elbow)- Risk factors include: repetitive wrist extension against resistance- backhand stroke in tennis, grasping, may be occupational plumbing, construction workers, masons/stoneworkers, and carpenters

i. Signs and symptoms associated with tennis elbow
1. Chronic, bothersome pain- usually not disabling

2. Tenderness over lateral humeral epicondyle

3. Can be associated with arthritis

ii. Provocative tests useful in establishing diagnosis of tennis elbow
1. Extension of the affected wrist against resistance

iii. Diagnostic tests
1. Radiographs and MRI of limited use ( may reveal soft tissue calcification near the lateral humeral epicondyle)- may rule out other causes

2. Clinical suspicion/history

iv. Treatment of tennis elbow
1. Conservative
a. Decreasing use of affected extremity, correction of poor backhand technique 

b. Supportive “tennis elbow” band- helps to distribute tension of muscular pull over larger surface area

c. Lighter/ergonomically designed tennis racquet, smaller grip 

d. Strengthening exercises- improvement of wrist extensor muscles

e. Local injection of anesthetic/steroid combination- limited use (consider risk/benefit ratio)

2. Surgical treatment
a. Release/repair of common extensor tendon which may be shortened, torn or show degenerative changes

e. Medial epicondylitis (golfer’s elbow)- Risk factors include forceful repetitive wrist flexion and extension- may be sports related, golf, or baseball, or occupational (see lateral epicondylitis)

i. Signs and symptoms associated with golfer’s elbow
1. Dull ache at medial epicondyle- may be referred to forearm and wrist

2. Numbness or tingling over medial epicondyle

3. Palpable tenderness over medial epicondyle

ii. Diagnosis and conservative treatment similar to lateral epicondylitis
1. Surgical treatment debridement of common flexor pronator tendon and reattachment to medial epicondyle

2. Usually have associated ulnar nerve compression

f. Rotator cuff tendonitis (impingement syndrome)- Caused by repetitive overhead (microtrauma). May be sports- related (tennis, pitching, golf, or swimming). Can be associated with occupational microtrauma- painting, carpentry

i. Signs and symptoms associated with impingement syndrome
1. Pain at shoulder exacerbated by overhead and/or pushing motion

2. Night pain associated with roll onto affected arm

3. Shoulder weakness and decreased ROM- must be evaluated for rotator cuff tear

4. Limitation of active ROM due to pain

ii. Provocative tests useful in the diagnosis of impingement syndrome
1. Neer impingement sign (empty can test)- internally rotated shoulder, moved into forward flexion- causes pain/discomfort

2. Neer impingement test- 10cc of lidocaine injected into subacromial space, dramatically improves strength and ROM at rotator cuff
iii. Diagnostic tests- may help diagnose and distinguish rotator cuff tendonitis or tear

1. Ultrasonography

2. MRI

iv. Treatment of impingement syndrome- conservative

1. Activity modification- minimize overhead activity

2. Oral NSAIDS

3. Heat or cold therapy

4. Physical therapy

5. Microelectirc nerve stimulation

6. Injection of corticosteroids- limited use

v. Surgical treatment- indicated only after failure of prolonged conservative treatment- release of the choroacromial ligament combined with shaving of the undersurface of the acromion- can be done or arthroscopic procedure.

II. Lower extremity overuse syndromes
a. Patellar tendonitis (jumper’s knee)- associated with repetitive stress 9 rapid, repeated acceleration, deceleration, jumping, and landing). May be sports-related- runners, long distance jump, pole-vaulting, basketball, volleyball

i. Signs and symptoms associated with jumper’s knee
1. Affected knee pain- provoked or compounded as patient sits or stands 

2. Point tenderness at distal aspect of patella or proximal patella tendon

ii. Diagnostic tests
1. Radiographic or MRI to rule out other causes

2. Clinical suspicion/history/physical exam

iii. Treatment of patellar tendonitis
1. Conservative
a. Avoidance of provocative causes

b. Strengthening exercises/physical therapy

c. Bracing/taping affected knee

b. Patello-femoral compression syndrome- Tenderness along the lateral facet of the patella. Risk factors include weight lifting, construction, stone workers any activity associated with excessive squatting, poor, unbalanced body mechanics

i. Signs and symptoms associated with patello-femoral syndrome
1. Retropatella knee pain- exacerbated by knee flexion, or sitting for long periods of time

2. Tenderness and/or crepatation patellar facets

ii. Diagnostic tests
1. X-ray, CT, MRI

2. Arthroscopy-direct visualization

iii. Treatment of patello-femoral syndrome- conservative
1. Rest injury, heat, cold application

2. Local steroid injection, NSAIDs

3. Physical therapy, strengthening exercises

iv. Surgical treatment- release of lateral retinacular ligament, may include patellar resurfacing- can be done arthroscopically

c. Achilles tendonitis- common overuse injury often seen in males. Risk factors include: running at increased speed without proper warm-up, rapidly increasing distance, speed or addition of hill climbing to training routine. Poorly fitting athletic footwear.

i. Signs and symptoms associated with Achilles tendonitis
1. Posterior heel pain increased with activity 

2. Palpable tenderness posterior foot, may extend length of tendon and/or radiate to anterior foot

ii. Diagnostic tests
1. X-ray, MRI, bone scan- R/O malignancy or other causes

iii. Treatment of Achilles tendonitis- conservative

1. Activity modification

2. Improved, better-padded footwear, orthotic devices- heel pads

3. Physical therapy

4. NSAIDs

iv. Surgical treatment- used for patients whose symptoms cannot be controlled with conservative management- excision of fibrous tissue, repair of any torn cartilage/ligaments

d. Tarsal tunnel syndrome- compressive nerve symptoms due to involvement of the medial calcaneal branches of the posterior tibial nerve. Associated symptoms include, posterior heel pain, numbness, tingling and sensation changes. Percussion of the posterior heel in the area of the posterior tibial nerve may elicit “electric sensation”. Risk factors are the same as above

e. Plantar fascitis- associated with anterior or plantar heel pain- Risk factors include: improperly-fitting athletic shoes- see also risk factors associated with Achilles tendonitis

III. Spinal column overuse syndromes
a. Herniated disc- Protrusion of colloidal disc gel through weakened fibrous capsule. Disc herniation is seen in all age groups, with peak incidence at 35 -45 years of age. Risk factors include: smoking, repetitive lifting, twisting pulling, improper body mechanics, obesity, occupational risk factors- sedentary work, motor vehicle driving, working with heavy machinery- vibration equipment. May also be sports- related

i. Signs and symptoms associated with disc herniation
1. Sharp, aching low back pain with or without radiation down legs

2. Painful ROM and/or gait, associated limp to relieve pressure from affected side

3. Pain relief with rest, lying supine

4. Pain exacerbated by standing, walking, lifting, pulling- difficulty with any weight- bearing activity

5. Associated sciatica is due to compression of nerve fibers at level of disc herniation- 90% of cases involve lumbar disc herniation

ii. Provocative tests
1. Complete neurological examination- R/O hip disorders, cauda equine syndrome (associated with concurrent incontinence, perianal numbness and bilateral distribution), arthritis, malignancy/metastasis

2. Straight leg raise- elevation of ipsilateral leg, reproduces pain

iii. Diagnostic tests
1. MRI- study of choice for herniated disc

2. Spinal films- highlights associated spinal column degeneration

3. CT scan

4. Myelography

iv. Treatment of herniated disc
1. Conservative
a. Two days of bed rest, followed by comprehensive physical therapy, strength training and body mechanic instruction- 2-3 weeks

b. Analgesic and NSAIDs included in above regimen

c. Epidural injection of steroid/lidocaine- controversial- more proven with associated sciatica

d. Weight loss

2. Surgical treatment
a. Discectomy- 85-90% success rate

b. Microdiscectomy- minimal dissection- only removal of extruded portion of disc/free fragment

c. Chemonucleolysis- chymopapain is injected into the nucleus of the contained herniated disc- degrades nucleus pulposous but leaves annulus intact. Not useful if herniation is not contained. Used mostly in Europe.

v. Spondylosis- dissolution of a vertebra- disruption of the pars interarticularis (supportive structure most often found at L4 and L5, but may involve L2 and L3. Spondylosis may become spondylolisthesis if continued hyperextension of the spine occurs

vi. Spondylolisthesis- Forward displacement of one vertebra over another Graded I- IV based on degree of displacement

1. Risk factors for spondylosis and spondylolisthesis include any activity involving continued hyperextension of the lumbar spine. Most of these injuries tend to be sports related, (gymnastics, football, and weight lifting). Both conditions may be precursors of stress fractures of the L/S spine.

a. Can be associated with malnutrition and anorexia

b. Signs and symptoms associated with L/S spine overuse
i. Dull, aching low back pain

ii. Exacerbation of pain with movement/performance of activity

iii. Athletes may be to motivated to “work through pain”

c. Diagnostic tests- rule out malignant/metastatic causes for any/all low back pain especially in the juvenile population

i. L/S spine x-rays may be WNL or reveal radiolucent defect in pars articularis (visible collar on oblique view)

ii. Bone scan- more diagnostic- may pick up increased activity and clue to impending stress fracture

d. Treatment of spondylosis and spondylolisthesis
i. Cessation of all aggravating activities and other actions involving hyperextension of the spine- 6 month healing time required- poor compliance

ii. Pain control NSAIDs or narcotics

iii. Bracing, taping

iv. Physical therapy- strengthening exercises, utilization of proper body mechanics

v. Change of occupation/sport
