TENOSYNOVITIS OF THE UPPER EXTREMITY AND CARPAL TUNNEL SYNDROME
Tenosynovitis and CTS are painful syndromes resulting from acute injury or cumulative strain of tendons, tendon sheaths, or tendon insertions.  A number of specific syndromes have been described involving the upper extremities in persons involved in recreational activities and various occupations.  

INCIDENCE

Tenosynovitis of the wrist extensors was first described by Desault in 1801.  It was associated with occupational trauma in 1927 by Obolenskaja who reported 189 cases of upper extremity tenosynovitis in tobacco packers in Poland.  Several studies have described the incidence of tenosynovitis in various occupations.  McCormack found a 2% incidence of lateral epicondylitis and a 3.5% incidence of wrist tenosynovitis in textile workers.  Luopajarvi found a 45% incidence of wrist tenosynovitis in assembly line workers vs. 6% of shop assistants who are not involved in repetitive activities.  Lateral epicondylitis was found in 8.9% of meat cutters vs. 1.4% of foremen by Roto.

Silverstein and colleagues have studied the impact of repetitive and forceful upper extremity tasks on workers in a variety of settings in Michigan.  8.9% of workers in various manufacturing jobs were found to have wrist tenosynovitis.  Workers in high force jobs had 4.4 times increased incidence of tenosynovitis and those in highly repetitive jobs had a 2.8 times increased rate of tenosynovitis.  There is evidence that workers are at particular risk when they are exposed to a new work activity.  Thompson reported 544 cases of tenosynovitis in engine plant workers and found that 40% of cases occurred when workers began unaccustomed work.

PATHOPHYSIOLOGY 

The effect of overexertion on tendons has been studied in experimental animals.  The initial pathologic finding following repetitive trauma is edema of the tendon sheath with a fibrinous exudate.  This is accompanied by synovial proliferation which leads to fibrosis of the tendon sheath.  The tendon gradually becomes thinned and loses its sheen.  There is little pathologic data available regarding tenosynovitis in humans.  Most patients do not require surgery, and if an operation is performed it is usually months or years after the initial injury.

INJECTIONS - OVERVIEW

Efficacy – studies on DeQuervains and trigger fingers demonstrate 60% relief with one injection, and 90% with a second injection. Controlled trials on most other sites have also demonstrated efficacy. 

Risks - The risk of infection is quite low (1:10K). The risk of tendon rupture is <1% for most sites. The weight bearing tendons (Achilles and infrapatellar) are prone to rupture and should not be injected. The risk of cartilage damage is very low – no meaningful change in knee MRIs after 2 years of randomized quarterly injection (2015 NIH study). Skin atrophy or depigmentation can occur with the very superficial DeQuervains injection. 

Formulations – methylprednisolone (Depomedrol) and triamcinolone (Kenalog) are most commonly used. No difference between them. 
Frequency - we generally will wait at least 3 months between injections. Trigger fingers, CTS and DeQuervains should only be injected 2x before the patient should consider surgery. There is no absolute limit on the number of injections that can be done at most other sites – take into account patients age, alternative rx, medical comorbities in regard to surgical options, patient preferences. 

Dosing - we usually use Depomedrol mixed 50/50 with 1% preservative free lidocaine:
· 10 mg for fingers, CTS, small joints

· 20 mg for lateral epicondylitis, medium joints

· 40 mg for large joints, troch bursitis. 
CLINICAL SYNDROMES

I. De Quervain’s Tenosynovitis

It involves the abductor pollicis longus and extensor pollicis brevis tendons as they cross over the radial styloid at the base of the thumb.  The tendon sheath is easily irritated by friction as it passes through the fibro-osseous tunnel over the radial styloid groove.  Traditionally described in mothers attempting to hold their squirming infants, it also frequently occurs in typists, computer programmers and workers using a forceful pinch.

On examination, patients with De Quervain’s tenosynovitis have severe tenderness over the radial styloid.  This is exacerbated by passive flexion of the thumb into the palm (Finkelstein’s test) or resisted extension of the thumb.  Swelling and erythema of the tendon sheath are occasionally noted.

De Quervain’s tenosynovitis must be differentiated from osteoarthritis of the first carpal metacarpal joint. Patients with osteoarthritis will have tenderness over the carpal metacarpal joint which is exacerbated by any motion of the thumb.  The tenderness generally does not extend proximally to the radial styloid.  X-ray will usually reveal osteoarthritic changes of the carpal metacarpal joint.  This condition is best treated with non-steroidal anti-inflammatory drugs and splinting of the thumb.

The initial intervention in a patient with De Quervain’s tenosynovitis is discontinuation of any aggravating activity.  Splinting of the thumb and NSAIDs are occasionally successful in mild cases.  Most patients will respond promptly to a corticosteroid injection into the tendon sheath near the radial styloid.  We inject alongside the ext/abd tendon, aimed proximally toward the radial styloid. If patients fail to respond to two or three corticosteroid injections over several months, surgical release of the impinged tendon is indicated.

II. Trigger Finger and Trigger Thumb
The digital flexor tendons (sublimis and profundus) are tethered by the first annular ligament just proximal to the MCP joints.  The tendon sheath can become fibrosed due to friction at this point.  The tendon will develop a fibrotic knot due to compression from the tendon sheath.  The tendon knot will slip through the sheath obstruction when the digit is flexed.  However, the patient will have difficulty pulling the knot distally through the obstruction with relatively weak finger extensors.  The patient will experience clicking of the finger with locking in flexion which requires use of the other hand to snap the finger back into extension.

Patients will complain of locking of the digit with vigorous activity or upon arising in the morning.  Some patients present with a digit fixed in full extension due to their fear of pain with flexing of the digit.  Most patients with a trigger finger describe discomfort in the PIP joint which may lead to an incorrect diagnosis of arthritis.

A diagnosis of trigger finger or trigger thumb is based primarily on a history of clicking or locking of the digit.  The flexor tendon is usually tender just proximal to the MCP and frequently a nodule can be felt on the tendon with passive or active range of motion of the digit.  X-rays are unremarkable.

The most effective treatment of a trigger finger or trigger thumb is a corticosteroid injection into the tendon sheath in the area of the nodule. We inject alongside the tendon sheath, aimed distally near the base of the digit. Approximately 90% of patients will respond to one or two injections.  A surgical release is effective if injections fail to adequately relieve symptoms.  NSAIDs and splinting are usually ineffective.

III
Wrist Flexor and Extensor Tenosynovitis

Clerical and assembly workers frequently present with wrist pain which is intermittent and poorly localized.  Occasionally, a careful physical examination will reveal tenderness located to a single tendon such as the flexor carpi ulnaris or extensor carpi radialis (intersection syndrome).  Some patients may have a tender palpable cyst or ganglion overlying the wrist.  However, in most cases, examination will be unrevealing.  An x-ray of the wrist is indicated to screen for occult fracture, arthritis or avascular necrosis but is rarely abnormal.

Initial therapy consists of rest, NSAIDs and a trial of physical therapy and occupational therapy for therapeutic modalities and splinting.  Patients with persistent symptoms may require changes in their work stations and work tasks.  If patients improve with early therapy and rest, it is prudent to begin a work hardening program prior to their returning to full duties.

III. Lateral Epicondylitis

The extensor muscles of the fingers and wrist form an aponeurosis which inserts into the lateral epicondyle.  This apparatus can be strained by prolonged or strenuous gripping or pinching or by prolonged wrist extension.  Lateral epicondylitis is a common injury in manual laborers and typists.

Patients complain of a sharp pain or aching along the lateral aspect of the elbow.  The lateral epicondyle is tender to palpation but rarely swollen.  The diagnosis is confirmed by an exacerbation of pain with a forceful grip or resisted extension of the wrist.  Range of motion of the elbow is preserved though there may be slight pain with full extension.  X-rays are unremarkable.

The initial treatment is rest, splinting of the wrist in the neutral position, NSAIDs and physical therapy.  Corticosteroid injections have been found to be useful if patients fail to respond to initial therapy.  We inject over the most tender spot along the bony ridge of the proximal ulna. Surgery is rarely necessary.  Patients should be notified that lateral epicondylitis is usually a persistent condition.  Some discomfort may linger for months and exacerbations with exertion are common.

Medial epicondylitis is much less common. Injections should be avoided due to an increased risk of tendon or nerve damage in that area. 

IV. Shoulder Tendinitis

Shoulder strain is very common. The most common pathologic finding is an impingement of the supraspinatus tendon in the subacromial space.

In mild cases of shoulder tendinitis, physical examination reveals a normal range of motion with pain only on full abduction and full external rotation.  In more severe cases, patients may develop limitation of range of motion (ie adhesive capsulitis) which can require a lengthy course of aggressive physical therapy and home exercises for remobilization.

Most patients with supraspinatus tendinitis have mild tenderness to palpation of the subacromial area.  Isolated tenderness over the anterior aspect of the lateral shoulder suggests bicipital tendinitis.  This can be confirmed by an exacerbation of pain with resisted supination of the wrist (Yergeson’s sign).  If patients are unable to actively abduct their shoulders due to weakness or if they had significant trauma precipitating their pain, a rotator cuff tear should be considered.  These patients should be referred promptly for an orthopedic evaluation.

X-rays are usually not helpful in distinguishing different etiologies of shoulder pain.  Calcific deposits in the tendons are common in patients with or without symptoms.  An x-ray is indicated if a patient has a persistent shoulder pain without relief with conservative therapy.

Initial therapy consists of non-steroidal anti-inflammatory medications and rest.  Corticosteroid shots are usually quite effective in relieving pain. We usually inject in the posterior-lateral aspect of the shoulder, aiming a bit superior towards the apex of the shoulder. Patients with a history of repeated episodes of shoulder tendinitis or with persistent symptoms despite injections, should undergo a course of physical therapy for exercise training.  If patients fail a three-month course of conservative therapy, they may have a significant impingement in the subacromial area.  Such patients should be considered for orthopedic evaluation or a MRI scan to screen for surgically correctable shoulder abnormalities.

V. Carpal Tunnel Syndrome
CTS should be suspected when patient complain of hand numbness, or considered as a possibility with any poorly described hand discomfort. The classic symptom is nocturnal or AM numbness, that causes patient to awaken and shake out their hands. Although anatomically the median nerve supplies the first three and one half digits, pts may describe pain in all five. 
The physical exam is usually normal to the clinician. Diminished sensation or strength would be very subtle and require a very detailed examination to invoke. Thenar wasting can occasionally be seen in severe cases. The Phalens and Tinels maneuvers are not very sensitive or specific. If you suspect CTS, get a nerve conduction test (NCV). 

Treatment – wrist splint at nighttime or with precipitating tasks. The carpal canal pressure is lowest in the resting position, hence the benefit to nighttime splinting to reduce prolonged flexion or extension. If splinting is inadequate and the NCV shows mild to moderately severe CTS, consider injection. The injection site is to the ulnar side of the palmaris longus tendon at the level of the wrist creases. It the NCV shows severe CTS refer to plastics to consider a surgical release. 
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