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COMMON HAND CONDITIONS: WORK COMP OR NOT?


Dr. Stefan Zachary

Hand and Microsurgery

University of Wisconsin

Obvious injuries: caught in machine
Not so obvious:
Nerve compression

· Carpal Tunnel

· Guyon’s canal

Tendon disorders

· Tenosynovitis

· Trigger

· de Quervain’s

· Tendonitis- RSI

CUMULATIVE TRAUMA DEBATE

· Marked rise in reported cases of musculoskeletal disorders of the upper extremity attributed to repetitive work. Cases reported to the U.S. Dept of Labor Bureau of Labor Statistics 

· 23,000 in 1981

· 332,000 in 1994

· These include cases of tendonitis, tenosynovitis, epicondylitis, strain and most notably, carpal tunnel syndrome. 

· 2000: Millions of Americans claim to have been afflicted by one or more of these musculoskeletal disorders and similar numbers fear that jobs or tasks they perform at home or at work may place them at higher risk of developing one of these disorders.

· However, the true nature, incidence and cause of these illnesses are still debatable.

CTD FACTS

· Variety of activities have been associated with upper extremity musculoskeletal problems:

· Stone cutting

· Carpentry

· Locksmithing 

· Meat cutting

· Vibratory tools

IF YOU GIVE IT, THEY WILL TAKE IT

· In the early 1980s, an epidemic of neck, shoulder, arm and hand problems were noted in Australian office workers using video terminal displays.

· Same work, much lower incidence in USA…WHY?

· In addition to previously acknowledged contributing factors of repetition, force, posture and vibration, this research indicated psychosocial factors as an important contributor. 

· Non-work factors contributing to these disorders include avocational activities (e.g. sports, hobbies), second jobs, medical conditions (e.g. diabetes, thyroid disease, hormones), age and fitness (Atroshi et al 1999, Nathan and Keniston 1993).

WORK = PAY

· PAY FOR WORK

· IT IS NORMAL TO GET TIRED AT WORK ?

· IS THIS COMPENSABLE ?

· SORE IS NOT ALWAYS DAMAGE

NERVE COMPRESSION

· Most common entities

· Cubital tunnel syndrome

· Ulnar nerve at elbow

· Carpal tunnel syndrome

· Median nerve compression at wrist 

· Pronator teres syndrome

· Median nerve compression just distal to elbow

· Radial tunnel syndrome 

· Radial nerve compression distal to elbow

Carpal tunnel syndrome

· Signs and Symptoms:

· Pain in wrist

· Numbness and tingling radial 3.5 digits

· Positive Phalen’s test

· Positive Tinel’s test

· A. Mechanism: overuse, congenital, trauma

· B. Pathology:  Compression of the median nerve in the tunnel

WC AND CTS

· Standardized medical history and physical examination to arrive at an accurate diagnosis

· Potential medical etiologies

· Hobbies causing or contributing 

· Standardized occupational history 

· Modify problematic task factors  

· Early return to modified work and prevention efforts.

· Psychosocial risk factors for disability are also explored.

WORK FACTORS

· Repetitive hand/wrist flexion or extension on the affected side 

· High force hand/wrist tasks 

· Awkward hand/wrist positions 

· Regular use of vibrating hand tools 

· Prolonged or repeated pressure over the base of the palm on the affected side 

WORK RELATEDNESS

· Reasonable temporal relationship between the onset of work and symptoms to establish work-relatedness

· Self reported work exposures may be biased in patients who have psychosocial risk factors

· Work-related CTS should occur in the context of other upper extremity CTD cases

· For every case of truly work-related CTS, there may be as many as 10 to 20 times as many other upper extremity disorders (Moore and Prezzia, 1997). 

TYPING AND CTS: TYPING = COMPUTERITIS?

· Computeritis or Carpal Tunnel Syndrome 

· Computeritis is a hand syndrome which is caused by repetitive motions of the hands, fingers or wrist, such as those that occur with typing. The tendons, nerves and arteries, which run through the structure formed by bone and ligaments near the wrist (the “carpal tunnel”), become irritated and inflamed, and pain develops. Without treatment or a change in conditions, computeritis usually worsens and becomes chronic. (BRAYTON AND PURCELL LAW FIRM)

CTS- TYPING- THE FACTS

· Am J Epidemiol. 1990 Dec;132(6):1102-10.Related Articles, Links 

· 
Risk factors for carpal tunnel syndrome.

de Krom MC, Kester AD, Knipschild PG, Spaans F.

Department of Neurology, Maastricht University Hospital, University of Limburg, The Netherlands.

Between September 1983 and July 1985, a case-control study was performed of carpal tunnel syndrome risk factors in the general population of Maastricht, The Netherlands, and some surrounding villages. Twenty-eight of the 501 participants were found to suffer from carpal tunnel syndrome. These 28 were added to a series of 128 consecutive carpal tunnel syndrome patients from the same area. The 156 (131 women and 25 men) subjects in whom carpal tunnel syndrome had been diagnosed on the basis of clinical history and neurophysiologic testing were compared with the remaining 473 (310 women and 163 men) subjects. After adjustment for age and sex, the following carpal tunnel syndrome risk factors could be identified: activities with a flexed wrist or with an extended wrist (exposure-related increased risk), hysterectomy without oophorectomy, last menstrual period in menopausal women 6-12 months ago, height, weight, Quetelet index, slimming courses, and in men, varicosis. Associations between carpal tunnel syndrome and the use of oral contraceptives, age at menopause, diabetes, thyroid dysfunction, rheumatism, typing, and pinch grasp could not be demonstrated.

· Am J Phys Med Rehabil. 2005 Apr;84(4):258-66.Related Articles, Links 

·   
Effect of occupational keyboard typing on magnetic resonance imaging of the median nerve in subjects with and without symptoms of carpal tunnel syndrome.

Shafer-Crane GA, Meyer RA, Schlinger MC, Bennett DL, Robinson KK, Rechtien JJ.

Department of Radiology, Michigan State University, East Lansing, Michigan 48825, USA.

OBJECTIVE: To examine the effects of occupational keyboard typing on median nerve shape and T2 relaxation and on forearm muscle T2 in professional typists with and without symptoms of carpal tunnel syndrome. DESIGN: Based on the Levine Carpal Tunnel Syndrome Symptom Severity scale (LCTSS), 12 female professional typist volunteers were divided into asymptomatic (LCTSS < 1.3, n = 5) and symptomatic (LCTSS > 1.3, n = 7) groups. Magnetic resonance images were acquired from wrist and forearms of all subjects before, immediately after, and 8 hrs after 3 hrs of typing. Forearm muscle T2 and median nerve T2 cross-sectional area and long/short axis ratio were evaluated by blinded observers. RESULTS: There was no difference between groups in any measured variable before typing. Median nerve T2 increased and long/short axis ratio decreased in asymptomatic subjects after typing, but there were no significant changes in symptomatic subjects. T2 increased in finger flexor muscles after typing, but there was no difference in the pattern of muscle T2 changes between groups. CONCLUSION: In magnetic resonance images of the median nerve at the carpal tunnel, swelling and T2 increases from baseline are a normal response to typing and may be less likely to occur in subjects with symptoms of carpal tunnel syndrome.


· Kaohsiung J Med Sci. 2003 Dec;19(12):617-23.Related Articles, Links 

· 
Relationship between carpal tunnel syndrome and wrist angle in computer workers.

Liu CW, Chen TW, Wang MC, Chen CH, Lee CL, Huang MH.

Department of Physical Medicine and Rehabilitation, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan.

Carpal tunnel syndrome (CTS) is the most widely known entrapment neuropathy. The aim of this study was to assess the incidence of CTS in a group of computer workers by typical symptoms, median nerve conduction studies, and their combinations. The posture of extended wrists while typing on a computer keyboard seems to be a predisposing factor for CTS. However, the correlation between wrist extension angle and the incidence of CTS is not well known. Forty-five subjects (mean age, 38.8 +/- 7.8 years) who used a computer for more than 6 hours daily in a medical center in southern Taiwan were studied. All completed questionnaires to ascertain their age, employment duration, dominant hand, and the severity of symptoms. Physical examinations (Tinel's sign and Phalen's test) were performed by a physician. The maximal wrist extension angle when typing on a computer keyboard was also measured by the same physician. Nerve conduction studies were performed on each subject to determine the severity of CTS. Results showed that the incidence of CTS in the computer workers was 16.7% (15 of 90 hands). Twelve subjects showed electrodiagnostic evidence of CTS: it involved the dominant hand in seven, the non-dominant hand in two, and bilateral hands in three. The severity of clinical symptoms was compatible with the findings of the nerve conduction studies. Among the major predisposing factors, we found significant correlation between CTS development and the wrist extension angle while typing on a computer keyboard. Computer workers who kept their wrists extended by more than 20 degrees were at greater risk of developing CTS.


· ANZ J Surg. 2002 Mar;72(3):204-9.Related Articles, Links 

·   
When exactly can carpal tunnel syndrome be considered work-related?

Falkiner S, Myers S.

Royal Hospital for Women and Sydney Children's Hospital, New South Wales, Australia. falkinerso@sesahs.nsw.gov.au

BACKGROUND: Carpal tunnel syndrome (CTS), compression of the median nerve at the wrist, is the most frequently encountered peripheral entrapment neuropathy. Whilst rates of all other work-related conditions have declined, the number of work-related musculoskeletal disorders (which include CTS) has not changed for the past 9 years in the USA. Median days off work are also highest for CTS: 27 compared to 20 for fractures and 18 for amputations. This results in enormous Workers Compensation and other costs to the community. Awareness of CTS as a disorder associated with repeated trauma at work is now so widespread amongst workers that many have diagnosed themselves before being medically assessed, often by means of the Internet. Surprisingly, however, a definite causal relationship has not yet been established for most occupations. Although the quality of research in this area is generally poor, CTS research studies are being used as the basis for acceptance of Workers Compensation claims, substantial expensive ergonomic workplace change and even workplace closures. The fact that the incidence of work-related musculoskeletal disorders has not changed despite these latter measures would suggest that a causal relationship is not proven and that some resources are being misdirected in CTS prevention and treatment. METHOD: A literature review of 64 articles on CTS was conducted. This included those articles most frequently cited as demonstrating the relationship between CTS and work. RESULTS: Primary risk factors in the development of CTS are: being a woman of menopausal age, obesity or lack of fitness, diabetes or having a family history of diabetes, osteoarthritis of the carpometacarpal joint of the thumb, smoking, and lifetime alcohol intake. In most cases, work acts as the 'last straw' in CTS causation. CONCLUSION: Except in the case of work that involves very cold temperatures (possibly in conjunction with load and repetition) such as butchery, work is less likely than demographic and disease-related variables to cause CTS. To label other types of work as having caused CTS, therefore, would result in inappropriate allocation of resources. It would also relieve individuals of the responsibility of addressing correctable lifestyle factors and treatable illnesses such as obesity, diabetes, smoking and increased alcohol intake which may have contributed to their CTS more that their work. This results in both avoidable long-term health effects and ongoing costs to the community.


CTS- RISK FACTORS

· J Hand Surg [Br]. 2004 Aug;29(4):315-20.Related Articles, Links 

·   
Risk factors in carpal tunnel syndrome.

Geoghegan JM, Clark DI, Bainbridge LC, Smith C, Hubbard R.

Department of Trauma and Orthopaedics, Derbyshire Royal Infirmary, Derby, UK. john.geoghegan@ntlworld.com

We have undertaken a large case-control study using the UK General Practice Research Database to quantify the relative contributions of the common risk factors for carpal tunnel syndrome (CTS) in the community. Cases were patients with a diagnosis of CTS and, for each, four controls were individually matched by age, sex and general practice. Our dataset included 3,391 cases, of which 2,444 (72%) were women, with a mean age at diagnosis of 46 (range 16-96) years. Multivariate analysis showed that the risk factors associated with CTS were previous wrist fracture (OR=2.29), rheumatoid arthritis (OR=2.23), osteoarthritis of the wrist and carpus (OR=1.89), obesity (OR=2.06), diabetes (OR=1.51), and the use of insulin (OR=1.52), sulphonylureas (OR=1.45), metformin (OR=1.20) and thyroxine (OR=1.36). Smoking, hormone replacement therapy, the combined oral contraceptive pill and oral corticosteroids were not associated with CTS. The results were similar when cases were restricted to those who had undergone carpal tunnel decompression.


· J Hand Surg [Am]. 2002 Jul;27(4):644-51.Related Articles, Links 

·   
Predictors of carpal tunnel syndrome: an 11-year study of industrial workers.

Nathan PA, Meadows KD, Istvan JA.

Portland Hand Surgery and Rehabilitation Center, 2455 NW Marshall, Suite #1, Portland, OR 97210-2997, USA.

In 1984 we initiated a study of factors associated with carpal tunnel syndrome (CTS) in industrial workers by using a case definition based on both symptoms and electrophysiologic findings. Medical history, lifestyle factors, and symptoms were assessed by interview, and electrodiagnostic studies were used to measure median nerve function. Job tasks were classified by both interview and direct observation of work activities. Follow-up evaluations were conducted in 1989 and 1994-1995. The analytic sample consisted of 111 women and 145 men free of CTS in 1984 who were examined at both subsequent contact points. In logistic regression analyses, greater age, female gender, relative overweight, cigarette smoking, and vibrations associated with job tasks were found to significantly increase risk for dominant-hand CTS, whereas presence of an endocrine disorder was marginally related to reduced risk for CTS. These findings were generally similar when analyzed separately for men and women. Similar to other chronic noninfectious diseases, personal factors may play an important role in determining risk for CTS.


CTS- CAUSE

· J Hand Surg [Br]. 2004 Aug;29(4):329-33.Related Articles, Links 

·   
Carpal tunnel syndrome and work.

Dias JJ, Burke FD, Wildin CJ, Heras-Palou C, Bradley MJ.

Pulvertaft Hand Centre, Derbyshire Royal Infirmary, London Road Derby, UK. Joseph.dias@uhl-tr.nhs.uk

The incidence, age at presentation, disability and outcome after surgery were investigated in 327 consecutive women of working age presenting to a hand unit with carpal tunnel syndrome. Two hundred and seventeen were working, 55 of these in repetitive occupations. One hundred and ten were not in employment. All three groups had similar mean ages (around 46 years). On a population basis more women in non-repetitive occupations presented with carpal tunnel syndrome (220/100,000/year) than those in repetitive work (122/100,000/year) or those not working (129/100,000/year), and more were offered surgery (82% versus 67% for those in repetitive work and 58% for those not working). However, symptoms and disability; as assessed with the Michigan Hand Questionnaire and the SF-12, were less severe in working women. This study suggests that working in repetitive or non-repetitive occupations does not cause, aggravate or accelerate carpal tunnel syndrome. Working women may struggle to accommodate their symptoms compared to women who are not in employment causing more to seek help.


CTS- THOUGHTS

· IS THERE A CORRELATION BETWEEN OVERWEIGHT POPULATION AND RISE IN CTS ?

· DISCOMFORT WHILE WORKING IS $

· DISCOMFORT WHILE WORKING OUT IS EXERCISE

EMG

· 10% of cases of CTS may have false negative exams

· 25% of asymptomatic individuals may have median nerve slowing (false positive) on electrodiagnostic testing (Erdil, Maurer and Dickerson 1997). 

CTS-TREATMENT- CONSERVATIVE

· Nocturnal splinting 

· Wrist splinting should be in the neutral position, since this lowers intracarpal pressures. 

· Splinting should be applied during sleep, rather than at work 

· Some studies suggest that splinting at work may actually increase intracarpal pressures, and worsen CTS

· NSAIDs / CORTISONE INJECTION

· Activity modification

· The use of modified duty should be explored in all cases, since many patients can return to modified work duties with little or no time loss. 

CTS- SURGERY

· Early surgical referral is indicated: 

· prolonged symptoms

· thumb muscle atrophy

· severe or progressive numbness and sensory loss

· Patients with mild to moderate CTS who do not recover after four weeks of conservative care should also be referred for specialty consultation. 

· While the results of surgical intervention in patients with work-related CTS are not as good as patients with non-work CTS, most appropriately selected candidates treated with carpal tunnel release report good to excellent outcomes. 

NERVE COMPRESSION-TREATMENT

· LASER ACUPUNCTURE FOR CARPAL TUNNEL SYNDROME & HAND SPASTICITY

· Laurance Johnston, Ph.D.

TENDON DISORDERS

· STENOSING TENOSYNOVITIS

· DE QUERVAIN’S

· TRIGGER

· REVERSE DE QUERVAIN’S

· CAUSE: trauma; repetitive use
de Quervain’s disease

· Mechanism: overuse of the abductor pollicis longus

· Pathology; tenosynovitis of the abductor pollicis longus

DE QUERVAIN’S- CAUSE

· AAOHN J. 1996 Oct;44(10):487-92.Related Articles, Links 

· 
Occupational injury and illness of the thumb. Causes and solutions.

Winzeler S, Rosenstein BD.

Health Services, CIBA Vision Corporation, Duluth, GA, USA.

1. The special functions of the thumb (opposition, retroposition, palmar abduction, and radial abduction) account for up 50% of overall hand use. 2. Knowledge of specific questions to ask on history taking and proper initial evaluation can help with timely and appropriate referrals for suspected thumb fracture, dislocations, and/or torn ligaments. 3. Repetitive and/or forceful thumb movements can aggravate or cause the following cumulative trauma disorders: stenosing tenosynovitis ("trigger thumb"), de Quervain's tenosynovitis, and carpometacarpal joint arthritis. 4. The occupational health nurse can suggest many ergonomic solutions to decrease thumb motions and forceful thumb pressures encountered at work.


De Quervain’s disease

· Sign’s and Symptoms:

· Pain with thumb movement in abduction

· Pain during eccentric wrist activities of the extensors of the thumb

· Positive Finkelsteins test.

· Treatment

· Immobilization

· Ice

· Physician referral for meds if needed


Trigger Finger

· The tendons that bend your fingers run through a tunnel or sheath. Trigger finger is caused by a thickening on the tendon catching as it runs in and out of the sheath. 

· The most common cause is tenosynovitis. Can be felt in the palm the finger moves. The system is very similar to bicycle brake cable. If the wire becomes bent or rusty, the brakes work badly

TRIGGER FINGER- CAUSE

· J Am Acad Orthop Surg. 2001 Jul-Aug;9(4):246-52.Related Articles, Links 

· 
Trigger digits: diagnosis and treatment.

Saldana MJ.

Hand and Microsurgery Associates, Nix Medical Center, Suite 809, 44 Navarro, San Antonio, TX 78229, USA.

Stenosing tenosynovitis of the thumb and fingers is a very common problem seen by the primary-care physician, the orthopaedic surgeon, and the hand surgeon. Primary stenosing tenosynovitis is usually idiopathic and occurs more frequently in middle-aged women than in men, but can be seen even in infancy. Secondary stenosing tenosynovitis of the digits can occur in patients with rheumatoid arthritis, diabetes mellitus, gout, and other disease entities that cause connective tissue disorders. The diagnosis of triggering digits is generally not subtle and can be made on the basis of an adequate clinical examination. Classification according to the type of tenosynovitis and the time from onset of symptoms may be prognostically significant and may also affect the treatment outcome. As many as 85% of triggering fingers and thumbs can be treated successfully with corticosteroid injections and nonsteroidal anti-inflammatory drugs. Surgical release is generally indicated when nonoperative treatment fails. Percutaneous A1 pulley release can now be performed safely as an office procedure.


Trigger Finger Treatment

· Two Ways to treat: Inject & Surgical

· Injection: A small amount of steroid is injected around the tendon. This flattens out the swelling on the tendon allowing it to glide freely in and out of the sheath once more. A single injection is all that is needed in 50% of cases. A further 25% will respond to another injection (i.e. three-quarters of cases can be successfully treated in this way). The steroid injection does not work immediately. It causes no general side-effects but occasionally the skin around the injection-site can be made a little thinner. Therefore two injections are the maximum

Trigger Finger Injection

Trigger Finger Surgery

· Surgery

· This is needed if the steroid injections do not work. It involves a small procedure under local anaesthetic. A slit is made in the mouth of the sheath to prevent the tendon catching at this point.

· The condition can occur in any finger and therefore the triggering may return in the affected or other fingers. This is, however, very unusual if you have had surgery.

· 1 week post surgery daily activity can be resumed

· 3-4 weeks athletic activities

· Complications

· Infection Any operation can be followed by infection and this would be treated with antibiotics. 

· Scar You will have a scar on the palm. This will be somewhat firm to touch and tender for 6-8 weeks. This can be helped by massaging the area firmly with the moisturizing cream. 

· Stiffness About 5% (1 in 20) of people are sensitive to hand surgery and their hand may become swollen, painful and stiff after any operation (algodystrophy). This problem cannot be predicted but will be watched for afterwards and treated with physiotherapy. 

· Nerve The nerves running to the fingers can be damaged during the surgery and cause numbness in part of the finger. This complication is very rare and the nerve would be repaired immediately. 

TENDON DISORDERS

· Lateral Epicondylitis

· Tendon aggravation at the lateral epicondyle (elbow)

· Static or repeated wrist and finger extension

· Repeated supination

· Medial Epicondylitis

· Tendon aggravation at the medial epicondyle (elbow)

· Static or repeated wrist and finger flexion

· Repeated pronation

· Flexor Carpi Ulnaris Tendonitis

· Tendon aggravation at the origin or insertion of the FCU

· Static or repeated flexion and/or ulnar deviation

· Flexor Carpi Radialis Tendonitis

· Tendon aggravation at the origin or insertion of the FCR

· Static or repeated flexion and/or radial deviation
TENDON DISORDERS

· Extensor Carpi Ulnaris Tendonitis

· Tendon aggravation at the origin or insertion of the ECU

· Static or repeated extension and/or ulnar deviation

·  Extensor Carpi Radialis Tendonitis

· Tendon aggravation at the origin or insertion of the ECR

· Static or repeated extension and/or radial deviation

· • Flexor Tenosynovitis

· Aggravation of the flexor tendon synovium

· Repeated use of the finger flexors

· Extensor Tenosynovitis

· Aggravation of the extensor tendon synovium

· Repeated use of the wrist or finger extensors
TENDON DISORDERS

· How Do Disorders Develop?

· Accumulation of Microtrauma over time

· Microtrauma exceeds the body’s ability to repair

· Cumulative trauma to the soft tissues:


    muscle, tendons and nerves
· Stage 0 – Cellular, subcellular and molecular


damage, no pain, soreness, stiffness or fatigue

· 1st Stage – pain, soreness, stiffness or fatigue


that dissipates over the evening

· 2nd Stage – stage 1 +


that takes a weekend to dissipate

· 3rd Stage – stage 2+


that does not dissipate and is episodic

· 4th Stage – chronic pain, soreness, stiffness or


fatigue

· Recovery … weeks (3), months, years or never
TENDON DISORDERS

· When an athlete sprains an ankle typical recovery time is 5 – 8 weeks (RICE)

· Rest

· Ice (24hrs)

· Compression

· Elevation

· Work-related tendonitis is similar to a sprained ankle … both are disorders of the tendons

· Tendons are not highly vascularized and take a long time to heal

· Worker is diagnosed with tendonitis are often back to work the next day

· 3 to 6 week of rest is what tendons may need to recover
THANKS!

