
 
 

0 

 

 
 
 
 
 

 
 

 
 
 

 918 Carpal Tunnel 
 

 

Medical Education Systems, Inc 
  
 

TOLL FREE: 877-295-4719 
LOCAL: 619-295-0284 

FAX: 619-295-0252 
EMAIL: Info@mededsys.com 

WEBSITE:www.mededsys.com 
P.O Box 83939 San Diego, CA 92138-3939 

 

    Medical Education 
Systems, Inc.  

 



 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

2 

Primary Care Management of Carpal Tunnel Syndrome 
 
Table of Contents 
 
Introduction 
 
Epidemiology 
 
Diagnostic Criteria 
 
Primary Care Treatment Options  
 
Alternative Modalities of Treatment  
 
Referral to Hospital  
 
Carpal Tunnel Decompression   

 
A review of functional status measures for workers with upper extremity disorders 
Outcomes of endoscopic surgery compared with open surgery for carpal tunnel syndrome among 
employed patients: randomized controlled trial 
What Can Family Physicians Offer Patients With Carpal Tunnel Syndrome Other Than Surgery? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Learning Objectives 



 
 

3 

 
 Explain the Etiology of carpal tunnel syndrome 
 
 Identify and explain the primary care treatments for carpal tunnel syndrome 
 
 Discuss the potential outcomes of endoscopic surgery 
 
 Identify and discuss the options to surgery 
  

 

 

Introduction 

 
 Carpal tunnel syndrome of mild to moderate severity can often be effectively treated in a primary care 
environment. Workplace task modification and wrist splints can reduce or defer referral to hospital for 
surgical decompression. Nerve and tendon gliding exercises may also be of benefit. Steroid injections 
to the mouth of the carpal tunnel are particularly useful for symptomatic women in the third trimester 
of pregnancy. However inadvertent neural injection may cause disabling chronic pain. Referral to a 
minority of practitioners trained in the technique would ensure sufficient patient numbers to maintain 
skill levels. 

Carpal tunnel syndrome is a common condition encountered in primary care. There are a variety of 
treatment options that can be performed in a primary care setting. Utilization of primary care options is 
limited with many patients being referred immediately to hospital for consideration of surgical 
decompression. This course discusses the available primary care options and their efficacy.  

 

 
Epidemiology 

Carpal tunnel syndrome is one of the commonest elective clinical conditions presenting to hand 
surgery departments. Several hundred surgical decompressions are performed by most district general 

hospitals per year. There is good evidence of rising numbers of patients presenting to outpatient clinics 
with a diagnosis of carpal tunnel syndrome and of more patients going forward for surgical release. 
Audit of local activity (corrected for population) reveals a carpal tunnel decompression rate of 39/100 

000 of population per year in 1989, rising to 71/100 000 of population per year in mid-decade.  

The rates for outpatient diagnosis of carpal tunnel syndrome have almost doubled over the decade from 
61 to 112/100 000 of population per year in 2000. Similar increases in diagnosis and treatment have 
been observed at the Mayo Clinic. Higher decompression rates (corrected for population) are found in 
the United States of America. Keller et al reported an average decompression rate in the State of Maine 
at 144/100 000 of population per year in 1993 (more than double the UK rate in 1995). There was a 
threefold variation in decompression rates between centers in Maine in contrast to far more modest 
variations between centers in the United Kingdom.  
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Incidence of carpal tunnel syndrome in the community has been shown to be surprisingly high. The 
researcher De Krom et al sought histories compatible with carpal tunnel syndrome in 1000 adults in a 
community and authenticated the diagnosis in those with the appropriate history by nerve conduction 
studies. They found that 3.4% of adult females were known to have carpal tunnel syndrome with an 
additional 5.8% of females in whom the condition had not previously been detected. The prevalence 
can only be a minimal estimate (some patients with an appropriate history refused nerve conduction 
studies and were classified as not suffering from carpal tunnel syndrome, despite the appropriate 
history). Ferry et al performed a similar study in the United Kingdom with a prevalence estimate of 
between 7% and 16%, concluding that the condition was common in the general population. 

 

 
Diagnostic Criteria 

The researchers Harrington et al suggested surveillance criteria for carpal tunnel syndrome should be 
pain or paraesthesia or sensory loss in the median nerve distribution and one of the following. 

 Tinel’s test positive.  

 Phalen’s test positive.  

 Nocturnal exacerbation of symptoms.  

 Motor loss with wasting of the abductor pollicis brevis.  

 Abnormal nerve conduction studies.  

Tinel’s test (percussion of the median nerve at the wrist creating tingling in the median innervated 
fingers) is considered to have a specificity of 99% and a sensitivity of 64%. Phalen’s test (wrist flexion 
provoking tingling in median innervated fingers within 60 seconds) has a 95% specificity with a 
sensitivity of 75%.  

The Levine Questionnaire is considered by many to be a valuable assessment of severity of symptoms 
and functional status in carpal tunnel syndrome. The self-administered questionnaire is helpful in 
screening patients for carpal tunnel syndrome and for evaluating the effect of the therapeutic 
interventions.  

Associated Fractures 
  
Most studies identify a threefold to fourfold preponderance of females to males. The condition is 
associated with a wide variety of clinical conditions including obesity, rheumatoid arthritis, pregnancy, 
diabetes, thyroid dysfunction, renal dialysis (amyloid), and radial malunion. The double crush 
phenomenon may play a part with minor compression at neck and wrist summating to create significant 
clinical complaints. A minority of patients will present with a strong family history arising from 
hereditary neuropathy with liability to pressure palsies. Oral contraceptives, or other medications, 
which tend to cause fluid retention may also provoke carpal tunnel syndrome. 

 
Severity of Symptoms  
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Patients commonly present with numbness and tingling in the median innervated fingers which wakes 
them at night. Symptoms are mild and infrequent at the onset and may resolve spontaneously for 
months or years. Futami found that one third of patients with untreated carpal tunnel syndrome had 
resolved spontaneously when reviewed at six months. The study included some pregnant females.  

Untreated carpal tunnel syndrome commonly gradually deteriorates with increasing frequency of 
numbness and tingling and sleep disturbance. The tingling becomes unremitting and then progresses to 
numbness. This change (from constant paraesthesia to numbness) may be perceived by the patient to be 
an improvement on the basis of reduced discomfort. Weakness and finally wasting of the abductor 
pollicis brevis is usually a late feature of severe compression.  

Prolonged severe compression of the median nerve produces observable flattening of the nerve at the 
site of decompression with a prestenotic dilatation. This may cause intraneural fibrosis and jeopardize 
the benefits of nerve decompression, particularly in the most severe cases, giving rise to persistent 
symptoms.  

Mild cases are those with a short history of intermittent episodes of paraesthesia. Moderate cases may 
be considered those with frequent episodes of paraesthesia or numbness. Severe cases have persistent 
paraesthesia or numbness or wasting of the abductor pollicis brevis.  

 

PRIMARY CARE TREATMENT OPTIONS 

  
Workplace task modification 
The association between carpal tunnel syndrome and work remains controversial. Frequent forceful use 
of the hands often exacerbates the symptoms of carpal tunnel syndrome. The case for work practices 

causing carpal tunnel syndrome is less clear, as is the mechanism by which the resting pressure rises in 
the carpal tunnel. The most frequently used hypothesis is that the use of the hands provokes a flexor 
tenosynovitis. However, Kerr et al biopsied the synovium in over 600 cases at carpal tunnel 
decompression and found acute or chronic synovitis in only 4% of cases. 

Cobb et al demonstrated that lumbrical muscle excursion into the carpal tunnel can raise the pressure 
and possibly provoke symptoms. Task modification that reduces metacarpophalangeal joint flexion 
range will reduce lumbrical incursion and may control symptoms. Heavy manual workers with large 
lumbricals may be at increased risk of carpal tunnel syndrome if obliged to grip firmly for prolonged 
periods of time.  

Many women develop carpal tunnel syndrome in their fourth or fifth decades and their duties at work 
may be suggested as the cause. Perusal of their general practitioner records commonly reveals previous 
episodes of carpal tunnel syndrome in their 20s when pregnant, indicating a constitutional 
vulnerability, and work in these circumstances would more reasonably be considered an exacerbator of 
carpal tunnel syndrome, rather than the cause.  

Physiotherapists and occupational therapists can offer workers and their employers advice on task 
modification, which will often control mild or moderate symptoms of carpal tunnel syndrome. The 
ergonomics of the workplace can be assessed to avoid protracted hand use at extremes of joint range. 
The position of the wrist during work is crucial in controlling symptoms of carpal tunnel syndrome. 
The pressure in the carpal tunnel is lowest in neutral wrist position (normal range 0–7 mm Hg) but 
swiftly rises if the wrist is moved into flexion or extension. Adjustment of work height or tools can 
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optimize the wrist position and avoid extremes of range. The diameter of tool handles may also be 
adjusted to minimize grip forces. Tasks may be varied or rotated to spread the most forceful or 
repetitive activities evenly throughout the shift. Rest breaks should be applied in a similar manner. 
Often simple and obvious alterations to working practice can be beneficial in controlling milder 
symptoms of carpal tunnel syndrome.  

Nerve and tendon gliding exercises 
Wilgis and Murphy have popularized the concept of some cases of nerve compression arising from an 
adhesive neuritis, with tethering of the nerve with limited excursion of the nerve through wrist and 
finger flexion extension range. The normal excursion of the median nerve at the wrist is approximately 
14 mm. Tethering of the nerve reduces the perfusion within the nerve and compromises function. 
Digital flexor tendon mobilizing techniques are particularly valuable in the management of 
postoperative carpal tunnel patients. However, the technique has also been shown to be of benefit in 
patients being considered for surgery. Rosemary et al reviewed more than 200 hands under 
consideration for carpal tunnel decompression. Altogether 71% of the patients who were not offered 
gliding exercises went forward to surgery; only 43% of the gliding exercise group was felt to require 
surgery. Care should be taken that the frequency and force of the exercises is not so great that 

exacerbation of symptoms is provoked. The beneficial effect of gliding exercises may be the 
mobilization of the nerve directly or facilitation of venous return or edema dispersal. Early cases of 
carpal tunnel syndrome may benefit from the use of this treatment option.  

Wrist splints 
The pressure in the carpal tunnel is lowest in neutral wrist flexion extension range, with the pressure 
rising significantly as the wrist is moved into flexion or extension. Splints that hold the wrist in neutral 
are often helpful in controlling symptoms of mild to moderate severity. They can be particularly useful 

in cases of early carpal tunnel syndrome, when the patient is repeatedly woken at night by painful 
paraesthesia. Splints are less effective in cases where there is continuous paraesthesia or numbness. 
Splints that are a poor fit are unlikely to be used. It is a false economy to simply offer the cheapest 
available splint. It is helpful to have a range of commercially available prefabricated splints and to 
provide the most suitable in each case (fig 1 ). The policy requires the retention of a wider range of 
splints but ensures improved patient compliance. A minority of patients will not find a suitable 
commercially available prefabricated splint and a custom-made splint can then be applied. 

Commercially available splints are usually packaged with the wrist bar bent to an extended position. 
Most recipients of wrist splints are benefited by a moderately extended wrist position (which facilitates 
grasp). It is not, however, the appropriate position for patients with carpal tunnel syndrome, and their 

symptoms may well be exacerbated by the raised pressure in the carpal tunnel. The splint should be 
adjusted to neutral dorsipalmar flexion before fitting.  
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Figure 1 Splints offered to patients in a hand therapy primary care clinic. 

  
Crow found splintage to be of considerable benefit in treating mild to moderate cases of carpal tunnel 
syndrome. Three quarters of his group benefited and some were able to discontinue splintage without a 
recurrence of symptoms in the short term.  

There is a reluctance to advise continuous splint use and most hand therapists prefer the use of splints 
at night and only occasionally during the day, if there are particular activities likely to exacerbate 
symptoms. For optimal effect splints should be chosen and fitted by experienced hand therapists from a 
range of available options, with the opportunity for a further visit to audit outcome and allow for 
additional adjustments. The interviews also permit a discussion on task modifications at work and 
home as previously described. The therapist will also have access to surgeons if such a referral is felt to 
be necessary.  

The Daytimer Splint is a useful addition to the brace range, particularly if there is poor compliance or 
the daytime symptoms are intrusive. The splint consists of a wrist strap and adjustable loop on the 
dorsal surface, which extends around the base of the middle finger. The loop is shortened until the 
wrist is unable to flex beyond the neutral point (fig 2 ). Wrist posture is therefore adjusted with 
minimal obstruction to the surface of palm or fingers. The splint can be useful in re-educating a 
patient’s wrist and hand posture with minimal interference to use.  
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Figure 2 (A) The Daytimer Splint showing loop around middle finger. (B) The loop permits only 
limited wrist flexion yet offers minimal obstruction to the palm and fingers. 

 

 
Steroid injections 
Steroid injection directly into the carpal tunnel is unnecessary and undesirable. Steroid (with some 
local anesthetic) may reasonably be inserted either to the radial or ulnar side of the median nerve, just 
proximal to the wrist crease. A position midway between palmaris longus and the flexor carpi ulnaris is 
probably the most frequently used site. Disproportionate pain or symptoms referred to the median 
innervated fingers require immediate adjustment of the position of the needle. Inadvertent injection of 
depot steroid into the median nerve is potentially disastrous to hand function. It may leave a chronic 
disabling paraesthesia. It therefore seems prudent for a minority of general practitioners to gain 
experience in the technique and provide the service for a group of colleagues, thereby avoiding a 
situation where all practitioners only very occasionally give an injection to this somewhat hazardous 
area.  

Steroid injections are very effective in resolving symptoms of carpal tunnel syndrome, in the short 
term, particularly if symptoms are mild and intermittent. The short-term efficacy is so high that the 
injection can be used as a test to discriminate in the diagnostic dilemma of a possible carpal tunnel 
syndrome or referred pain from the cervical spine. Temporary benefit after a steroid injection at the 
mouth of the carpal tunnel is strongly suggestive of a diagnosis of carpal tunnel syndrome in such 
circumstances. Gelberman et al observed that 22% of patients were still symptom-free 18 months after 
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a steroid injection, with symptoms recurring to a greater or lesser degree in the remainder. Those with 
mild symptoms of short duration had a more abiding benefit than those with more protracted or severe 

symptoms.  

The most obvious indication for a steroid injection in the management  of acute carpal tunnel syndrome 
is those presenting in the third trimester of pregnancy. Injection will commonly resolve the situation for 
a sufficient length of time to take the patient through to delivery (when symptoms frequently abate).  

Ultrasound 
There is limited evidence on the effectiveness of ultrasound in relieving the symptoms of carpal tunnel 
syndrome. Ebenbichler et al reviewed a small group of patients and found the treatment to be beneficial 
in mild to moderate cases. The benefit was observed symptomatically and confirmed 
neurophysiologically with nerve conduction studies. Oztas et al offer a more cautious view. Their study 
did not show a benefit and questioned the effect of ultrasound on an already damaged nerve (their post-
treatment nerve conduction studies showed some reduction in function).  

 
ALTERNATIVE MODALITIES OF TREATMENT 

  
Diuretics were commonly used in the past to either treat or diagnose carpal tunnel syndrome. Their use 
has been superseded by a depot steroid injection around the mouth of the carpal tunnel, which appears 
at the least equally effective with less systemic side effects. Vitamin B12 (pyridoxine), was offered as a 
therapeutic agent with nerve healing properties (partly on the basis of B12 deficiency causing 
neuropathy). Amadio considered its benefit to be minimal with low evidence of effectiveness. Non-
steroidal anti-inflammatory medications may be of some benefit in carpal tunnel syndrome, associated 
with an acute inflammatory process, but their effect in most cases of carpal tunnel syndrome presenting 
for treatment is slight.  

Garfinkel et al recommend yoga as a helpful intervention, with improvements in grip strength and pain 
reduction. Yoga was trialled against the use of a wrist splint. Eleven yoga postures were chosen to 
strengthen, stretch, and balance joints in the upper body with relaxation for a period of eight weeks. 
Several of the exercises involved mobilization of shoulders and neck, with other involving wrist and 
hand. Sleep disturbance was not improved nor were there improvements in nerve conduction studies. 

The use of yoga is in keeping with the view that upper limb neurological complaints can often be eased 
by improved posture and a general aerobic exercise program. 

 

REFERRAL TO HOSPITAL 

Many early cases of carpal tunnel syndrome with intermittent symptoms will be controlled in the short 
to middle term by conservative means, previously described. Failure to respond to conservative 

measures provokes consideration of a referral to hospital. Studies of failure of attendance at hand 
clinics reveals a relatively high incidence in patients with carpal tunnel syndrome (28%) and ganglia 
(20%). 

Bradley studied reasons for non-attendance in new patient hand clinics and found (contrary to 
expectation) that patients who had had a good explanation of the condition from their general 

practitioners were more likely to fail to attend than those who had received a poor explanation.  
Knowledge empowers patient choice; it allows them to balance the competing pressures in their lives, 
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including the option of not attending the clinic if reassured by the advice offered by the general 
practitioner. Failure to attend in an "informed patient" may indicate that they may not have been a full 
partner in the decision to refer. Alternatively they may have subsequently changed their mind due to 
employment or financial pressures which often present barriers to attendance. In-depth interviews with 
patients indicated the need for the general practitioner to ensure the patient was aware that referral 
implied the likelihood of an operative procedure being performed to the hand. It is helpful if the general 
practitioner initiates the consent process with basic details of carpal tunnel decompression, including 
the postoperative recovery period. Haywood et al designed a protocol for referral from primary care 
based on severity of symptoms and prognostic indicators of outcome with conservative treatment. The 
protocol stipulates that (if referred) the patient must be aware that surgery may be necessary.  

 
CARPAL TUNNEL DECOMPRESSION 

Carpal tunnel decompression is an effective means of relieving symptoms not controlled by 
conservative means. The operation is usually performed as a day case under local infiltration 

anesthesia. The limb is prepared and draped and exsanguinated with a sterile crepe bandage. The 
pressure cuff to arm is then inflated above systolic pressure to create a bloodless field at the wrist. The 
transverse carpal ligament is fully released, the skin stitched, and a crepe and cotton wool dressing 
applied. The tourniquet is released and the patient returned to the ward with the limb raised. The 
tourniquet time does not usually exceed 15 minutes. The patient is usually suitable for discharge within 

an hour of return to the ward. Sutures are removed 10–14 days from surgery and firm grip should be 
avoided for six weeks. Physiotherapy is rarely required. Release of the transverse carpal ligament 
increases the volume of the carpal tunnel by 15%–20%.  

A local audit of over 200 carpal tunnel decompressions revealed two thirds were cured, with a quarter 
of cases left with minor symptoms. Less than 10% of cases are left with significant ongoing symptoms 
(usually persistence of symptoms or a tender scar). It is unusual for patients to be worse after surgery. 

Failure to benefit from decompression may arise from concomitant disease (for example diabetes) or as 
a double crush phenomenon with additional nerve root irritation at cervical spine level. Patients who 
have experienced severe prolonged compression may have intraneural fibrosis with a more limited 
recovery postoperatively.  

 
 

Box 1: Key points concerning the primary care management of carpal tunnel syndrome  

 Carpal tunnel syndrome is often a progressive condition but the symptoms are commonly 
fluctuent in nature in the short to middle term and amenable to conservative management in 
primary care. 

 Patients with mild to moderate symptoms of carpal tunnel syndrome often have a satisfactory 
response to work modification or conservative management. 

 Steroid injection provides effective temporary relief but symptoms are likely to return within a 
few months. The treatment, however, is particularly effective for pregnant patients, near 
delivery, as carpal tunnel syndrome is likely to resolve after pregnancy. 

 Inadvertent steroid injection into the median nerve is a significant hazard, which may well give 
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rise to chronic pain states. Those considering steroid injections around the mouth of the carpal 
tunnel should be familiar with the course of the median nerve. 

 Splintage with the wrist in a neutral position, at night or during the day, will commonly control 
symptoms in patients with intermittent numbness and tingling in the short to middle term, at 
least. 

 Patients with persistent symptoms are less likely to be relieved by conservative means. 

 If a patient is being referred for surgery they should be aware of the general character of the 
process and agreeable to having surgery, if it is deemed necessary. 
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A review of functional status measures for workers with upper 

extremity disorders 
Abstract  
In order to identify functional status measures for epidemiological studies among workers with mild to 
moderate disorders of the neck and upper extremity, a literature search was conducted for the years 
1966 to 2001. Inclusion criteria were: (1) relevance to neck and upper extremity; (2) assessment among 
workers; and (3) relevance to mild to moderate disorders. Of 13 instruments  reviewed, six measures 
were tested among workers. The three best measures, depending on the purpose of research, included 

the standardized Nordic Musculoskeletal Questionnaire, the Upper Extremity Questionnaire, and the 
Neck and Upper Limb Instrument. Development of a functional protocol is regarded as a realistic 

enhancement for research of neck and upper extremity disorders in the workplace. For research and 
clinical practice, measures of functional status, sensitive enough to measure the subtle conditions in 
mild to moderate disorders, may provide prognostic information about the risk of developing 
musculoskeletal disorders in apparently healthy patients. Appropriate use of functional status 
questionnaires is imperative for a meaningful portrayal of health.  (D F Salerno1, C Copley-Merriman1, T N Taylor1, J 
Shinogle2 and R M Schulz2)) 

 

Keywords: functional status; musculoskeletal disorders; workers  

Abbreviations: ADL, activities of daily living; CTS, carpal tunnel syndrome; DASH, Disabilities of 
the Arm, Shoulder, and Hand; DRI, Disability Rating Index; FSS, Functional Status Scale; ICC, 
intraclass correlation; MFA, Musculoskeletal Functional Assessment; MHQ, Michigan Hand 
Outcomes Questionnaire; NDI, Neck Disability Index; NMQ, Nordic Musculoskeletal Questionnaires; 
NULI, Neck and Upper Limb Instrument; SPADI, Shoulder Pain and Disability Index; SRM, 
standardized response mean; SSS, Symptom Severity Scale; UEQ, Upper Extremity Questionnaire; 
VAS, visual analogue scale  

Functional status measures can correlate pain to performance, with direct relevance to employers and 
workers. Although functional status may range from full ability to severe disability, few measures have 
been designed for relatively healthy, active workers with upper extremity disorders, particularly those 
with mild to moderate conditions.  

Over 75 functional status instruments exist for patients with disability from arthritis or diabetes, yet 
most have focused on severe disability. Thus, although useful in certain epidemiological investigations, 
most measures are insufficient in addressing the problem of mild to moderate conditions. However, 
research shows that workers without discernible medical diagnosis often report interference with 
activities at work or home.3 Investigators need measures capable of detecting subtle as well as 
pronounced musculoskeletal conditions, and the impact of these conditions on performance.  

Musculoskeletal disorders are believed to represent the largest category of work related illness in 
Britain. In the United States (private sector), nearly 6 million workers experience non-fatal injuries or 
illnesses. Although musculoskeletal disorders are among the most prevalent and symptomatic 
complaints among workers, occupational medicine lacks measures for certain disorders, particularly in 
early stages. 

New research protocols typically include not only clinical laboratory tests, but also self-reported 
questionnaires. This review identifies functional status instruments easily used in occupational health 
surveys among a working population of mainly healthy subjects. It identifies measures for workers 
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with mild to moderate disorders of the neck and upper extremity. The review is limited to measures for 
employed adults (distinct from workers who are not employed, or workers under 18 years of age).  

 
DEFINING FUNCTIONAL STATUS 
Functional status has been characterized as health status, activities of daily living, and level of 
impairment, disability, or handicap. In general, the construct of "function" contains physical, 
emotional, and social attributes. For this review, a functional status measure is defined as an instrument 
to assess how health and strength, vitality, symptoms (for example, pain or discomfort), emotion, or 
desires affect performance of everyday activities, recreation, social relations, and work. In short, how 
physical conditions affect activity.  

Stock and colleagues1 identified 12 functional domains relevant to workers: work, household and 
family responsibilities, self care, transportation, sexual activity, sleep, social activities, recreational 
activities, mood, self esteem, financial effects, and the iatrogenic effects of assessment and treatment.  

 
CONCEPTUAL FRAMEWORK FOR FUNCTIONAL STATUS MEASURES 

Functional status measures may be generic (general health) or specific (disease related); discriminative 
(determining if the condition is better or worse) or evaluative (measuring whether a score has changed). 

Various classification schemas have been proposed, yet there is no consensus on the basis for 

stratification of measures. This review focuses on self reported measures, in contrast to clinician based 
or economic measures (fig 1 ). It is important to distinguish between instruments classifying diagnosis 
or pain, and those classifying functional status. 

 

 
Figure 1 Framework for outcome measures. 
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Main messages  

 Functional status measures can correlate pain to performance. 

 Few self reported measures have been designed specifically for workers. 

 The impact of mild to moderate disorders on the workforce is unknown. 

 Three measures are identified for epidemiological studies among workers. 

 Consistent use of functional status measures is encouraged. 

  

Policy implications  

 Uniform data collection provides the benefit of a standard reporting environment. 

 Global data standards enable consistently high quality reports, for intelligible comparisons 

across industries. 

  

Ideally, functional measures would provide data on a full spectrum of function. An important challenge 
is to measure subtle disease entities that are troublesome to workers (and employers) but more difficult 
to evaluate. This new approach requires quantification of symptoms below the threshold of those 
traditionally measured via clinical laboratory tests or physical examination.  

 
Methods  
To identify self reported functional status instruments for neck and upper extremity disorders among 
workers, a Medline search was conducted for English language publications between the years 1966 
and 2001. Keywords included: carpal tunnel syndrome, functional status, health surveys, 
musculoskeletal, occupational health, outcome measures, questionnaire, neck, upper extremity, and 
worker.  

The following criteria were used to select self reported instruments for review: (1) relevance to neck 
and upper extremity conditions (indicated by question content); (2) assessment among workers;  and (3) 
relevance to mild to moderate disorders (mild to moderate conditions could be defined by the patient, 
not necessarily correlated with abnormal laboratory tests or physical examination). Instruments were 
selected for this review if published in peer reviewed studies explicitly designed to evaluate 
psychometric properties of validity, repeatability, and responsiveness to change.  

Psychometric properties 
Psychometric properties were defined as follows.  

Validity 
How well an instrument measures what it is supposed to measure, how it reflects reality. A valid scale 
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provides for accurate inferences. Validity is often quantified by correlation analyses, ROC curve 
calculations, regression models, or estimates of sensitivity and specificity. Construct validity shows 
how the new measure compares with other associated measures. Criterion validity comparisons are 
with some gold standard. Content or face validity is the extent to which a set of items reflects a certain 
domain. Evidence of validity is found by repeated use of the instrument with performance as expected.  

Repeatability 
Consistency over time (test-retest, inter- and intrarater reliability). For dichotomous data, the odds ratio 
or kappa statistics are recommended. Kappa statistics account for agreement by chance.  For ordered 
data, weighted kappa values are used. A kappa value less than 0.40 represents poor agreement beyond 
chance, between 0.40 and 0.75 is fair to good; and a value greater than 0.75 is excellent. For continuous 
measures, the intraclass correlation (ICC) is the statistical analogue, combining a measure of 
correlation with a test in the difference of means. Although Pearson product-moment correlations can 
be used, it is known that observations may disagree sharply yet still be correlated. Measures may be 
compared between instruments only if they have been calculated from comparable populations.  

Internal consistency, the ability to measure a single concept, is measured by Cronbach alpha. A value 
of 0.70 is good, 0.80 is sufficient, and 0.90 is excellent. 

Responsiveness to change 
The ability to detect change over time. Responsiveness is commonly  quantified by effect size, or the 
standardized response mean (SRM). Cohen  defined the effect size statistic, d, as the difference 
between means divided by the standard deviation of either group. An effect size of 0.20 or less is small, 
0.50 is moderate, and a value of 0.80 or greater is large. The larger the effect size, the more responsive 
the instrument.  

The SRM is the mean change in scores from baseline to follow up divided by the standard deviation of 
changes. Interpretation of values is similar to effect size. When the correlation between baseline and 
follow up scores is equal to 0.5, the SRM is equal to the effect size. When the correlation is high, the 
SRM is greater than the effect size; when the correlation is low, the effect size is as much as 1.4 times 
higher than the SRM. Again, responsiveness depends on having similar populations being assessed 

between instruments.  

 
RESULTS 
A total of 13 self reported neck and upper extremity instruments were reviewed. Based on appearance, 
all instruments had content validity. Seven instruments were tested among surgical patients. Six 
instruments had been tested among workers, including three instruments relevant for workers with mild 
to moderate disorders.  

 

 

 

Functional instruments tested among surgical patients 

 
Shoulder Pain and Disability Index (SPADI) 
This has 13 items on 10 cm visual analogue scales (VAS). Ratings include pain severity, difficulty 
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carrying heavy objects, and placing things on a high shelf. Among 37 men, there was moderate to high 
correlation (Pearson r range: -0.55 to -0.80) with shoulder range of motion. Among 23 subjects in the 
test-retest study, ICC was 0.66. In assessing responsiveness, the group showed a mean decrease (-25.6) 
in scores (possible range: 0–100). 

Shoulder Rating Questionnaire 
This has 21 items including a global assessment on a 10 cm VAS, questions regarding pain, daily 
activities, recreational activities, work, satisfaction, and area for improvement graded on five point 
scales. In a study among100 patients, there was moderate to high correlation to the revised Arthritis 
Impact Measurement Scales. There were significant correlations for global assessment (Spearman r = -
0.56), level of satisfaction (r = -0.56), daily activities (r = -0.84), pain (r = -0.86), and work (r = -0.89). 

Cronbach alpha ranged from 0.71 to 0.90; weighted kappa were greater than 0.70. Tests for 
responsiveness (n = 30) showed standardized response means (SRM) between 1.1 and 1.9.  

Symptom Severity Scale (SSS) 
This has 11 items on five point scales assessing pain severity, nocturnal occurrence of pain, frequency, 
duration, numbness, weakness, tingling, difficulty with grasping, and use of small objects. Testing was 
conducted in a three month prospective study, and a retrospective study of patients evaluated after 

surgery. There was significant correlation for pinch strength (Spearman r = 0.47) and grip strength (r = 
0.38). Test-retest reliability was high (Pearson r = 0.91) (n = 31), as was internal consistency 
(Cronbach = 0.89) (n = 67). The effect size for SSS was 1.13 in the prospective cohort (n = 26), and 
1.4 in the retrospective cohort (n = 38).  

Functional Status Scale (FSS) 
This has items assessing eight activities (writing, buttoning clothes, holding a book, gripping a 
telephone, opening a jar, household chores, carrying grocery bags, bathing, and dressing) on a fivepoint 
scale. Psychometric testing was conducted in a prospective study, and a retrospective study of patients 
after surgery for carpal tunnel syndrome (CTS). The highest correlations were for pinch strength 
(Spearman r = 0.60), and grip strength (r = 0.50). Test-retest reliability was high (Pearson r = 0.93) (n 
= 31) as was internal consistency (Cronbach = 0.91) (n = 67). The effect size was 0.71 in the 
prospective cohort (n = 26), and 0.82 in the retrospective group (n = 38).  

Disabilities of the Arm, Shoulder and Hand (DASH) 
This has 30 items assessing symptoms: daily activities, recreation, self-care, sleep, sports, family care, 
occupation, socializing, and self-image. It includes dichotomous items, and five to six point scales. The 
DASH correlated highly (>-0.75) with other measures of function, disability, and pain. Both test-retest 

reliability and internal consistency exceeded 0.95. Optional modules are available for 
athletes/performing artists, and working populations. The DASH was developed by organizations for 
surgeons to measure disability and symptoms.  

Michigan Hand Outcomes Questionnaire (MHQ) 
This has 37 items on six scales: overall hand function, activities of daily living (ADLs), pain, work 
performance, aesthetics, and patient satisfaction after surgery. In comparing three MHQ scales to the 
SF-12, a moderate correlation was found (range 0.54–0.79). Tests of validity showed a significant 
difference for patients with CTS versus arthritis. Spearman correlation ranged from 0.81 to 0.97. 
Cronbach ranged from 0.86 to 0.97.  

Short Musculoskeletal Functional Assessment Questionnaire 
This is based on the Musculoskeletal Function Assessment (MFA).  It has 46 items in two indices: a 
dysfunction index and bother index (how much patients are bothered by problems) with five point 
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scales. Among 420 patients, both indices had significant correlations with walking speed and grip 
strength (Pearson r 0.40), ADLs, recreational activities, and emotional function (r 0.40), and with the 
SF-36 subscales. Test-retest reliability was high (ICC = 0.93, dysfunction index; ICC = 0.88 bother 
index), as was internal consistency (Cronbach > 0.92). A test for responsiveness showed SRMs 
between 0.76 and -1.14.  

Functional instruments tested among workers 
Six questionnaires were designed for and tested among workers, of which three measures were relevant 
for mild to moderate disorders: the standardized Nordic Musculoskeletal Questionnaire, the Upper 

Extremity Questionnaire, and the Neck and Upper Limb Instrument (table 1 ).  

 

 

Table 1 Description of selected functional status instruments tested among workers  
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 Description Validity Reliability 
Responsiveness to 
change 

1 Neck Disability Index (NDI): 10 items 
Pain intensity, personal care, lifting, 
reading, headaches, concentration, work, 
driving, sleeping, recreation. Response: 1 
(poorest) to 5 (best) [Vernon and Mior, 
1991] 

Peer review, patient feedback. 
Correlation of 0.6 between 
changes in scores pre- and 
post-treatment compared to 
VAS for activity levels. 
Correlation of 0.7 between 
NDI and McGill Pain 
Questionnaire. 

Pearson correlation: 0.89 
Cronbach alpha: 0.80 total 
index Cronbach alpha: each 
item above 0.76 

33% change in pre- 
v post-treatment 
scores 

2 Disability Rating Index (DRI): 12 items 
Dressing, outdoor walks, climbing stairs, 
sitting long time, standing over sink, 
carrying bag, making bed, running, light 
work, heavy work, lifting heavy objects, 
exercise/sports. Response: 10 cm VAS: 
without difficulty – not at all [Salén et al, 
1994] 

Construct validity: median 
scores very low (0.9% and 
8.8%) in healthy groups, high 
(50–65%) among patients with 
arthritis. Pearson intraclass 
correlation to observers' 
assessment of 
performance=0.48. 

Test-retest reliability 0.92 for 
3 day interval 0.95 for 1 day 
interval Inter- 0.99 and intra-
rater: 0.98 Cronbach alpha 
0.84 

16% change in 
median pre- v 
postoperative 
scores 

3 Upper Extremity Function Scale: 8 items 
Sleeping, writing, opening jars, picking 
up small objects with fingers, driving car 
>30 min, opening door, carrying milk jug 
from refrigerator, washing dishes. 
Response: 1 (no problem) to 10 (major 
problem) [Pransky et al, 1997] 

Able to discriminate between 
levels of severity (significant t 
test value) for working status, 
duration of symptoms, effect 
on job ability, Phalen's test. 
Correlation with average pain 
level r=0.67, fear of pain, 
r=0.44, pinch strength r=-0.40 

Cronbach alpha: 0.83 to 0.93 Upper extremity 
cohort SRM range: 
-1.33 to -0.53 CTS 
cohort SRM range: 
-1.03 to 0.92 

4 Nordic Musculoskeletal Questionnaires: 
27 items 3 questions: Have you had 
trouble (ache, pain, discomfort, 
numbness), Had trouble during last seven 
days; Been prevented from normal 
activities in 9 body areas (neck, shoulder, 
elbows, wrists/hands, upper back, lower 
back, hips/thighs/buttocks, knees, 
ankles/feet). Response: Yes/No, multiple 
choice [Kuorinka et al, 1987] 

Tests with clinical history: 
non-identical answers varied 
between 0–20%. Comparison 
to PT assessment: percentage 
of disagreement varied 
between 0–13%. 

Neck-shoulder questionnaire 
disagreeing responses varied 
from 0–30% Low back 
questionnaire disagreeing 
responses varied from 0–4% 
(1 item had 25% variance and 
reformulated in the final 
version) 

N/A 

5 Upper Extremity Questionnaire: 123 
items Medical history, exercise, 
symptoms (burning, stiffness, pain, 
cramping, tightness, aching, soreness, 
tingling, numbness) in 3 body areas 
(neck/shoulder/upper arm, 
elbow/forearm, and wrist/hand/finger); 
frequency, severity, interference with 
work. Response: Yes/No, 10 cm VAS, 
multiple choice [Franzblau et al, 1997; 
Salerno et al, 2001] 

N/A Kappa: 0.56–1 medical 
history Symptom kappa 
values 0.39–0.86 
neck/shoulder/upper arm 
0.44–0.86 elbow/forearm 
0.44–0.84 wrist/hand/fingers 

N/A 

6 Neck and Upper Limb Index (NULI): 20 
items  
7 physical activity items, 4 work-related, 
6 psychosocial, 2 sleep related, 1 item 
related to negative effects of evaluation 
or treatment.  
Response: 7 pt scales  
[Stock et al, 2000] 

Correlation to Sickness Impact 
Profile, question on overall 
functional status, PT 
perception of functional status, 
hand grip strength, shoulder 
abduction, scratch test. 

Test-retest: ICC=0.88 Ontario 
cohort; ICC=0.83 Quebec 
cohort. Cronbach alpha: 0.90 
Ontario Cronbach alpha: 0.93 
Quebec 

SRM: 1.48 Ontario 
cohort SRM: 1.63 
Quebec cohort 

VAS, visual analogue scale; SRM, standardized response mean; CTS, carpal tunnel syndrome; PT, physical therapist; N/A, not 
available. 
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Neck Disability Index (NDI) 
This was tested among 48 subjects with neck pain in a chiropractic clinic. A subsequent study involved 
a larger sample of 237 neck pain patients, and showed similarly high internal consistency (Cronbach = 
0.92). Exploratory factor analysis indicated high loadings on items of work, driving, and recreational 
activities, measuring more of the physical aspect of pain disability.  

Disability Rating Index (DRI) 
This was tested among 1092 healthy blue and white collar workers, and 366 patients with pain in the 
neck, shoulder, or low back with different levels of ability. Responsiveness was significant among 19 
arthritis patients with median preoperative scores of 52%, and median postoperative scores of 36%.  

Upper Extremity Function Scale 
This was tested among 108 patients with upper extremity disorders receiving Workers' Compensation, 
and 165 patients at a hand clinic. The instrument correlated highly with average pain level (Pearson r = 
0.67) and fear of pain (r = 0.44). Among the CTS patients, it correlated highest with worst pain level (r 
= 0.54), and pinch strength (r = -0.40). Cronbach ranged from 0.83 to 0.93 across study groups. The 
SRM ranged from -0.53 to -1.33 for a subgroup of 16 patients who reported being significantly better; 
SRM ranged from 0.39 to -1.03 for a subgroup of 55 CTS patients.  

Nordic Musculoskeletal Questionnaires (NMQ) 
These have been tested among 27 clerical workers, 82 women in electronics manufacturing, 17 medical 
secretaries, 22 railway maintenance workers, and 29 safety engineers. A specific Neck and Shoulder 
Questionnaire assesses the severity of symptoms in terms of their effect on activities at work and 
during leisure time. Widely used in Europe, the NMQ was adapted by the National Institute for 
Occupational Safety and Health (NIOSH) in the United States.  

Upper Extremity Questionnaire (UEQ) 
This has been tested for test-retest reliability among 148 manufacturing workers, and 138 keyboard 
operators in the United States. For symptom reports among keyboard operators, most kappa values 

were between 0.60 and 0.89. Symptom severity and interference with production rates and/or usual 
standard of quality were less stable. Among the psychosocial measures, Perceived Stress and Job 
Dissatisfaction Scales were most consistent (ICC = 0.88); coworker support was least consistent (ICC 
= 0.44), perhaps due to workforce characteristics, such as high turnover.  

Neck and Upper Limb Instrument (NULI) 
This was designed for research or clinical use among workers. In a test-retest assessment among 99 
subjects, ICC was 0.88. The tool is used to evaluate effectiveness of interventions and prevention of 
disability. 

 
DISCUSSION 
This review identified 13 self reported functional status measures, and the context for their use. While 
the measures have been used, not all have been tested among workers. None of the seven measures 
designed for patients undergoing surgery was tested among patients receiving conservative treatment. 
Of the six measures tested among workers, three measures were relevant for mild to moderate neck and 
upper extremity conditions: the NMQ, Upper Extremity Questionnaire, and the NULI.  

Considerations for a worker population 
Basic psychometric principles demand that measures be tested in the population in which they will be 
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used. Implicit in the objective to find measures for workers is the assumption that functional status 
among workers is different to that in a clinical population. Floor and ceiling effects (that is, the 
inability of an instrument to accurately reflect patients at the ends of the spectrum) should be 
considered since questionnaires designed for clinical populations may not adequately address the more 

subtle conditions of active workers.  

Age or gender distributions in the workplace can make statistical comparisons difficult if the sample 
size is small. For example, traditional gender concentrations in manufacturing and service industries 
pose statistical problems for generalizability.  

In addition, psychosocial and vocational factors need to be considered,  as factors such as job 
dissatisfaction, labor relations, dependents, or layoffs may affect outcomes. Selection issues arise if 
workers believe health status could affect their ability to receive benefits (for example, public or 
private disability insurance, or health insurance). 

Another concern is proper comparison of normative data among workers. Most normative values are 
based on convenience samples with certain limitations, namely spectrum bias. For example, nerve 
conduction studies among workers are routinely compared with normative data. Research shows that 
norms among workers are different from conventional clinical norms, and need attention to avoid 
misclassification. 

One reason that instruments have rarely been tested among active workers is the logistical difficulty of 
arranging access. Measures for mild to moderate conditions are a further challenge, as small changes 
are harder to detect. However, these conditions are gaining importance with the growth of industries 
that rely on static or constrained postures of the neck, and/or repetitive use of the upper extremity.  

Implications for research and clinical trials 
Overall, intervention for subtle conditions may prove cost effective and prevent escalating morbidity. 
Although minor physical damage is reversible, a cascade of biochemical and mechanical changes falls 
into place in response to injury. These changes lead to immune responses and inflammation, which can 
be a precursor to disability. In early stages, medical care, physical therapy, massage therapy, or 
pharmacological interventions may provide proper health management. Obviously, the advantage of 
detecting mild to moderate disorders is that conservative interventions (for example, engineering or 
administrative controls) may be initiated to minimize decrements in function.  

Although there has been progress in standardizing a core set of classification criteria in upper extremity 
disorders, major consensus on testing methods has not emerged. Clearly, standardization of functional 
measures in occupational epidemiology is essential to provide a consistent database, for better 
comparisons across industries.  

In addition to a core set of standardized questions, future research may involve worker specific 
assessments to address an individual's work related health concerns. By focusing on the important 
issues, investigators may apply effective interventions. 

 

 

 
CONCLUSION 
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Similar to laboratory tests, which can measure upper and lower limits of normal, investigators need 
questionnaires that can measure a fuller spectrum of function. Specifically, self reported measures are 
needed to assess mild to moderate disorders among workers to avoid more severe (and costly) 
consequences. Questionnaires in clinical research confer health benefits of detecting mild to moderate 
disorders. Early intervention with such disorders may allow a quicker return to normal function. 

Functional status measures can quantify the impact of health on performance. Quantifying function 
may be useful in detecting mild to moderate disorders of the neck and upper extremity. Unfortunately, 
use of functional outcomes in epidemiological studies has been limited by lack of standardization, and 
insufficient availability of normative data. Additionally, there is no gold standard for testing many 
upper extremity conditions.  

Three measures were identified as most relevant for epidemiological studies among workers with mild 
to moderate upper extremity conditions: (1) the Nordic Musculoskeletal Questionnaire; (2) the Upper 
Extremity Questionnaire; and (3) the Neck and Upper Limb Instrument. Other functional measures 
may be relevant; however, they have not been tested successfully in field studies among workers.  

Use of standardized functional measures with a wider spectrum of health is regarded as a realistic 
enhancement for research of neck and upper extremity disorders in the workplace. An important aspect 
of development is successful testing of validity, repeatability, and responsiveness among active 
workers. Appropriate use of functional status questionnaires is imperative for a meaningful portrayal of 
health.  

 

 
Outcomes of endoscopic surgery compared with open surgery for carpal 
tunnel syndrome among employed patients: randomized controlled trial  

 

Abstract 

Objectives To compare endoscopic and open carpal tunnel release surgery among employed patients 
with carpal tunnel syndrome.  

Design and setting Randomised controlled trial at a single orthopedic department.  

Participants 128 employed patients aged 25-60 years with clinically diagnosed and 
electrophysiologically confirmed idiopathic carpal tunnel syndrome.  

Main outcome measures The primary outcome was severity of postoperative pain in the scar or 
proximal palm and the degree to which pain or tenderness limits activities, each rated on a 4 point 
scale, transformed into a combined score of 0 (none) to 100 (severe pain or tenderness causing severe 
activity limitation). The secondary outcomes were length of postoperative work absence, severity of 
symptoms of carpal tunnel syndrome and functional status scores, SF-12 quality of life score, and hand 
sensation and strength (blinded examiner); follow-up at three and six weeks and three and 12 months.  

Results 63 patients were allocated to endoscopic surgery and 65 patients to open surgery, with no 
withdrawals or dropouts. Pain in the scar or proximal palm was less prevalent or severe after 
endoscopic surgery than after open surgery but the differences were generally small. At three months, 
pain in the scar or palm was reported by 33 patients (52%) in the endoscopic group and 53 patients 
(82%) in the open group (number needed to treat 3.4, 95% confidence interval 2.3 to 7.7) and the mean 
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score difference for severity of pain in scar or palm and limitation of activity was 13.3 (5.3 to 21.3). No 
differences between the groups were found in the other outcomes. The median length of work absence 
after surgery was 28 days in both groups. Quality of life measures improved substantially. Isam Atroshi, 
associate professor1, Gert-Uno Larsson, orthopaedic surgeon1, Ewald Ornstein, orthopaedic surgeon1, Manfred Hofer, physical 
therapist2, Ragnar Johnsson, associate professor3, Jonas Ranstam, biostatistician4 ) 
 

Conclusions In carpal tunnel syndrome, endoscopic surgery was associated with less postoperative 
pain than open surgery, but the small size of the benefit and similarity in other outcomes make its cost 
effectiveness uncertain.  

Introduction 

Surgery for carpal tunnel syndrome is one of the most often performed procedures. In the United 
States, more than 350 000 carpal tunnel release procedures are performed annually. The largest 
proportion is done in working people. Open carpal tunnel release may result in prolonged pain at the 
scar and proximal palm. In a randomized study of open surgery versus splinting, 55 of 87 patients in 
the surgery group had painful or hypertrophic scar or pillar pain. The length of work absence after 
carpal tunnel surgery varies, depending on factors that still are not well understood. One such factor 
might be the severity of postoperative pain. Carpal tunnel syndrome is one of the most common 
medical causes of work absence, with almost half of all cases, including non-surgical, having an annual 
work loss of more than 30 days. The longer periods probably included work absence after surgery. The 
economic consequences of prolonged postoperative sick leave can therefore be substantial.  

Endoscopic procedures to release the carpal tunnel have been introduced with the presumed advantage 
of decreased postoperative pain and subsequently faster return of patients to work. No previous 
randomized studies comparing endoscopic and open carpal tunnel release have specifically assessed 
postoperative hand pain with a patient reported outcome measure. A few studies reported results of 
postoperative work absence favoring endoscopic surgery, but others did not show such differences. 
These studies had limitations, mainly inappropriate randomization methods and inadequate numbers of 
employed patients. We compared open and endoscopic carpal tunnel release among employed patients 

with carpal tunnel syndrome with regard to postoperative pain, quality of life outcomes, and length of 
work absence after the operation.  

Methods 

Eligibility criteria 
The inclusion criteria were primary idiopathic carpal tunnel syndrome, age 25-60 years, currently 
employed, duration of symptoms of at least three months, inadequate response to six weeks' treatment 
with wrist splint, symptoms of classic or probable carpal tunnel syndrome according to the diagnostic 
criteria in the Katz hand diagram, and nerve conduction test showing median neuropathy at the wrist 
(distal motor latency 4.5 milliseconds, wrist-digit sensory latency 3.5 milliseconds, or sensory 
conduction velocity at the carpal tunnel segment < 40 meters/second)  but no other abnormalities.  

The exclusion criteria were inflammatory joint disease, diabetes mellitus, thyroid disorder, pregnancy, 
trauma to the affected hand during the preceding year, previous carpal tunnel release surgery in the 
affected hand, carpal tunnel release surgery in the contralateral hand during the preceding year, 
symptoms of carpal tunnel syndrome in the contralateral hand not adequately relieved by splint at the 
time of enrolment, current sick leave because of disorders other than carpal tunnel syndrome, and 

inability to complete questionnaires because of language problem or cognitive disorder.  
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Recruitment and randomization 
We did the study at a single center, orthopaedic department with a catchment area of 170 000 
population. Patients were recruited among those referred by primary care doctors because of symptoms 

of carpal tunnel syndrome. Eligible patients were enrolled by the examining orthopaedic surgeon. Each 
patient was given full verbal and written information about the trial, and informed consent was 
obtained. Patients were allowed to enter the trial only once. The recruited patients were scheduled for 
surgery by a nurse and were assigned to a treatment group at the operating room immediately before 
surgery according to a computer generated randomization list in blocks of eight. At the operating room 

the surgeon (with no knowledge of block size) opened the lowest numbered of sequentially numbered 
sealed opaque envelopes containing the identity of the operative method.  

Interventions 
Surgeons used the two portal endoscopic method (Smith & Nephew Endoscopy, Andover, 
Massachusetts, USA). They did all procedures under local anesthesia, injected subcutaneously at the 
proximal and distal portals (endoscopic) or along the length of the incision (open), and they used a 
tourniquet. Each of the two skin incisions in the endoscopic procedure was 1 cm long. With the 
endoscope inserted from the distal portal and a hook knife inserted from the proximal portal, the 
transverse carpal ligament was divided from its distal edge to its proximal edge. The incision in the 
open procedure extended from about 1 cm proximal to 3 cm distal to the wrist crease. The transverse 

carpal ligament was divided; no additional procedures were performed. After both procedures, a soft 
dressing was applied and patients were advised by the surgeon to begin immediate finger range of 
motion exercises and to use the hand for daily activities as tolerated. Dressing and sutures were 
removed 10 days postoperatively. No physical or occupational therapy was prescribed (in accordance 

with clinical practice).  

Outcome measures 
The patients were evaluated with disease specific and quality of life questionnaires and physical 
examination at baseline (during the week before surgery) and at three weeks, six weeks, and three 
months, and with the questionnaires at 12 months after surgery.  

Primary outcome 
The primary outcome was the severity of postoperative pain experienced in the scar and proximal palm 
and the degree to which activity related pain in scar and palm or tenderness caused limitation of 
activity. This was measured with a two item pain scale (adapted from the short form 36 questionnaire 
(SF-36) bodily pain scale) previously shown to have high internal consistency. The first item asked the 
patients to rate the severity of pain in the scar or proximal palm on a 4 point scale (none, mild, 
moderate, severe). The location of the pain was specified to the scar and proximal palm in order to 
assess pain related to surgery rather than possible residual pain caused by nerve compression.  

 

The second item asked patients to rate the degree to which activity related pain or tenderness in the 
scar or proximal palm caused limitation of activities on a 4 point scale (no pain or tenderness on 
activity and no limitations, pain or tenderness on activity but causing no limitation of activity, pain or 
tenderness causing some limitation, pain or tenderness causing much limitation). Item responses were 
transformed, as described for similar scales, into a score that may range from 0 (no pain or tenderness 
in scar or proximal palm and no activity limitation) to 100 (severe pain in scar or proximal palm and 
severe activity limitation because of pain or tenderness). A mean score difference of 8.3 points in favor 
of a group would correspond to one of every two patients, and a mean difference of 11.1 points would 
correspond to two of three patients, having less pain or activity limitation equal on average to one level 
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(for example, mild pain versus moderate pain, no activity limitation versus some limitation) than the 
other group.  

Secondary outcomes 
The secondary outcomes were the length of work absence after surgery, the carpal tunnel syndrome 
questionnaire's symptom severity score and functional status score, the SF-12 physical health score, 
and changes in hand sensation and strength.  

Carpal tunnel syndrome questionnaire 
This was completed before surgery and at three weeks, six weeks, three months, and 12 months after 
surgery. The carpal tunnel syndrome questionnaire is a widely used, disease specific measure shown to 
be reliable, valid, and responsive in patients with carpal tunnel syndrome. The symptom severity scale 
(11 items) concerns severity and frequency of symptoms (night and daytime numbness, tingling, pain, 
weakness). The functional status scale (eight items) concerns difficulties in performing specified 
activities (writing, holding a book, buttoning clothes, gripping the telephone handle, opening jars, 
doing household chores, carrying a grocery bag, bathing, and dressing). Each item has five response 
options ranging from 1 (no symptom or no difficulty in performing the activity) to 5 (most severe 

symptom or inability to perform the activity). The symptom severity and functional status score is the 
mean of all answered items in each scale; higher score indicates worse symptoms or disability. 

SF-12 
The SF-12 was completed before surgery and at three months and 12 months after surgery. The SF-12 
is a measure of health status and quality of life with 12 items generating a physical health component 
summary score and a mental health component summary score, the population norms of which have a 
mean of 50 and standard deviation of 10; higher score indicates better health. 

Absence from work after the operation 
The patients answered a questionnaire before the operation, inquiring about whether the patient's work 
demanded heavy lifting daily and about the average time during a usual working day their work 
demanded using excessive force with the hand, working with excessively flexed or extended wrist, 
repetitive hand or wrist motion, using keyboard or handheld vibratory tools, and working in a cold 
environment or holding cold objects. In Sweden, all employees who are unable to work because of 
sickness are, from the second day of sickness, entitled to sick pay from the employer for the first 14 
days and thereafter to sickness benefit from the state social insurance office for up to one year, after 

which the benefit may continue or be changed to sickness compensation. We retrieved the number of 
days from surgery to patient's return to work and of any prior sick leave days from the social insurance 

office. For the analysis, we defined the duration of work absence as the number of days from surgery 
until partial or total return to work. The addition of days with partial sick leave summed into full sick 
leave days gave similar results. Preoperative sick leave was defined as complete absence from work.  

Physical examination 
The same physical therapist with five years' experience in hand therapy conducted the preoperative and 
all postoperative examinations. The therapist performed Semmes-Weinstein monofilament and 2 point 
discrimination tests of sensation on the radial and ulnar aspects of each finger; 2 point discrimination 
testing was started with a distance of 4 mm and successively increased if necessary by 2 mm. Grip 
strength and 3 point pinch strength, measured with the Baseline dynamometer and pinch gauge 
(Chattanooga Group, Hixson, Tennessee, USA), respectively, were recorded (three trials for each 
hand). Before each postoperative examination, the patients were instructed not to discuss the type of 
operation and had their palm and distal forearm covered with a stockinette (an elastic, sleeve-like 
dressing) concealing the scars. The assessor was thus blinded to the surgical method.  
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Fig 1 Flow of trial participants and the outcome measures 

 
Sample size 
A pretrial calculation of the number of patients showed that with 80% statistical power, 5% 
significance level, and two sided tests the study could detect a true difference of 10 points on the 
postoperative pain score (assumed standard deviation 20) and of 10 sick leave days (assumed standard 
deviation 20) between the two groups, with a sample size of 128 patients. 

Statistical analyses 
We performed and reported statistical tests according to the intention to treat principle. We compared 
the postoperative pain scores for the two groups with analysis of covariance adjusting for age, sex, 
dominance of the operated hand, preoperative work status, and baseline symptom severity score. We 
determined the proportion of patients for each self rated pain category and calculated the number 
needed to treat, based on the number of patients reporting pain in the scar or proximal palm at three 

months in each group. We performed mixed model analysis on repeated measures of postoperative pain 
score, change scores for severity of symptoms of carpal tunnel syndrome, functional status, SF-12, or 
changes in sensation, and strength as dependent variables, and group, follow-up time, and their 
interaction as fixed factors and the subjects as random factors.  

The mixed model analysis included age, sex, dominance of the operated hand and each dependent 
variable's preoperative value as covariates (for postoperative pain, we also included the preoperative 
symptom severity score as a covariate). In addition, we calculated the effect sizes for severity of 
symptoms and functional status at each follow-up time (mean change in scores divided by standard 
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deviation of preoperative scores). We used the Kaplan-Meier survival curve to compare the number of 
days of work absence in the two groups and the Mann-Whitney test to compare the duration of work 
absence for patients who were not on sick leave before surgery and for those who were.  

Results 

Study population 
Recruitment started in January 1998 and was completed in December 2002. Of 324 patients screened 
for eligibility, 128 patients were eligible and were randomized; 65 patients to open release and 63 
patients to endoscopic release (fig 1). The discrepancy in the number of patients between the two 
groups was caused by one mislabeled randomization envelope. All patients received the allocated 
treatment except one patient in whom endoscopic release was converted during surgery into open 
release because of inadequate visibility. The two groups were generally similar in patient 
characteristics (table 1).  

 

 
Table 1 Study population  

 

 
 

Open surgery 
(n=65)  

Endoscopic surgery 
(n=63)  

Women (men)  
 

52 (13)  44 (19)  

Mean age (range) in years  
 

44 (25-59)  44 (26-59)  

Mean body mass index (SD)  
 

26.7 (4.4)  27.5 (4.5)  

No of patients in whom the dominant hand was operated 
on in the trial (%)  

 
54 (83)  48 (76)  

Mean duration of symptoms (range) in months  
 

36 (4 to 240)  36 (3 to 240)  

Nerve conduction studies, mean (SD)*  
 

  

Distal motor latency (n=62, n=62)  
 

5.8 (1.6)  5.8 (1.4)  

Distal sensory latency (n=46, n=47)  
 

5.0 (1.1)  4.7 (1.2)  

Sensory conduction velocity in carpal tunnel segment 
(n=14, n=14)  

 
27 (13)  19 (14)  
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Type of work, No (%) of patients  
 

  

Blue collar  
 

48 (73.9)  47 (74.6)  

White collar  
 

14 (21.5)  13 (20.6)  

Self employed  
 

3 (4.6)  3 (4.8)  

Sick leave at enrolment  
 

  

No (%) of patients  
 

6 (9)  10 (16)  

Median duration (range) in days  
 

71 (28 to 280)  88 (16 to 230)  

Carpal tunnel release in contralateral hand within one 
year after surgery  

 
  

No (%) of patients  
 

8 (12)  7 (11)  

time interval, median (range) months  
 

5.5 (2 to 12)  6 (3 to 9)  

 

* A few patients had only one of the three tests performed; sensory conduction velocity was measured 
as alternative to sensory latency.  

There were no withdrawals or drop-outs. Two patients (endoscopic group) did not return the 12-month 
carpal tunnel syndrome and SF-12 questionnaires; these were interviewed by telephone. Because of at 
least one unanswered item, SF-12 scores could not be computed for four patients preoperatively (one 
from open and three from endoscopic group) and for two patients at 12 months (one from each group).  

Postoperative pain 
The patients in the endoscopic group had less postoperative pain in the scar and proximal palm and 
activity limitation than those in the open group at three weeks, six weeks, and three months, but the 
differences were generally small (table 2). The changes from three weeks to the following follow-up 
times did not differ significantly between the groups. The number of patients reporting scar/palm pain 
at three months was 33 (52%) in the endoscopic group and 53 (82%) in the open group, yielding a 
number needed to treat of 3.4 (95% confidence interval 2.3 to 7.7).  

 
Table 2 Postoperative pain scores and pain related limitation of activity*  

 

Time  
 

Mean (SD), 
open 

Mean (SD), 
endoscopic 

Difference between the two groups  
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surgery  surgery  Difference in 
means (95% 

CI)   
P 

value 

Change over 
time  mean 
(95% CI)  

P 
value 

   

3 
weeks  

 
60.5 (23)  52.1 (23)  

8.6 (1.0 to 
16.3)  0.028 Reference      

6 
weeks  

 
51.3 (23)  43.3 (23)  

8.7 (1.0 to 
16.4)  0.030 -0.8 (-9.3 to 7.8) 0.86     

3 
months  

 
36.2 (20)  23.5 (26)  

13.3 (5.3 to 
21.3)  0.001 

4.2 (-4.3 to 
12.7)  0.33     

12 
months  

 
13.9 (22)  8.7 (21)  

5.8 (1.7 to 
13.3)  0.13  

-3.3 (-11.8 to 
5.2)  0.45     

 

* Score range from 0 (no pain or tenderness in scar or proximal palm and no activity limitation) to 100 
(severe pain in scar or proximal palm and severe activity limitation because of pain or tenderness).  

Analysis of covariance adjusting for baseline characteristics.  

 Mixed model analysis for difference between open and endoscopic groups in change over time 
(follow-up score minus baseline score) adjusting for baseline characteristics.  
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Fig 2 Proportion of patients for each self rated category of postoperative pain in the scar and proximal 
palm after endoscopic surgery and open surgery  

 

Severity of symptoms of carpal tunnel syndrome and functional status scores 
We found no significant differences in the carpal tunnel syndrome symptom severity scores or in score 
changes over time between the groups at any follow-up time (table 3). The number of patients who 
reported absence of numbness and tingling at three months was 47 (72%) in the open group and 45 
(71%) in the endoscopic group. The endoscopic group had a better improvement in functional status 
score at three weeks postoperatively (a small difference that reached significance); we found no 
significant differences at the other follow-up times. For both groups the carpal tunnel syndrome 
symptom severity scores and the functional status scores improved significantly after surgery (P < 
0.0001).  

 

 

 

Table 3 Patient-reported outcomes  

 

Score*  Mean (SD) score  
Difference in 

change over time   Effect size      
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Open 
surgery 

Endoscopic 
surgery  

Mean (95% 
CI)  

P 
value 

Open 
surgery 

Endoscopic 
surgery     

Severity of 
symptoms of 
carpal tunnel 
syndrome        

   

Baseline  3.1 (0.6) 3.1 (0.6)  Reference     
   

3 weeks  1.8 (0.5) 1.8 (0.5)  

-0.003 (-
0.18 to 
0.17)  0.98  2.0  2.1  

   

6 weeks  1.7 (0.5) 1.7 (0.5)  
0.05 (-0.12 

to 0.23)  0.57  2.2  2.3     

3 months  1.5 (0.5) 1.5 (0.5)  
0.07 (-0.11 

to 0.24)  0.44  2.5  2.7     

12 months  1.4 (0.5) 1.4 (0.6)  
0.005 (-0.18 

to 0.17)  0.96  2.7  2.8     

Carpal tunnel 
syndrome 
functional status        

   

Baseline  2.4 (0.8) 2.4 (0.6)  Reference     
   

3 weeks  2.3 (0.9) 2.0 (0.8)  
0.22 (0.04 
to 0.41)  0.02  0.13  0.59     

6 weeks  1.6 (0.5) 1.5 (0.5)  
0.07 (-0.12 

to 0.25)  0.48  1.0  1.5     

3 months  1.3 (0.4) 1.3 (0.5)  
-0.02 (-0.21 

to 0.14)  0.82  1.4  1.7     

12 months  1.2 (0.4) 1.3 (0.5)  
-0.08 (-0.27 

to 0.11)  0.43  1.5  1.9     

SF-12 physical          
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health  

Baseline  42.5 (9) 44.2 (8)  Reference     
   

3 months  49.3 (9) 50.7 (8)  
-1.1 (-4.1 to 

1.9)  0.48  0.74  0.81     

12 months  
49.8 
(10)  50.1 (9)  

0.43 (-2.6 to 
3.5)  0.78  0.81  0.72     

 

* Score range; carpal tunnel syndrome, 1 (no symptoms or disability) to 5 (most severe symptoms or 
disability); SF-12, population norms have a mean of 50 and SD of 10.  

Mixed model analysis for difference between open and endoscopic groups in change over time 
(follow-up score minus baseline score) adjusting for baseline characteristics.  

Effect size, mean change scores (unadjusted) divided by baseline SD (0.2 considered small, 0.5 
moderate, and 0.8 large clinical change).19 

 

SF-12 
We found no significant differences in the SF-12 physical health score between the groups at any 
follow-up time (table 3). For both groups, the SF-12 physical health scores improved from baseline to 
three months and 12 months postoperatively, with the magnitude of improvement corresponding to 
moderate to large effect size.  

Work absence 
The two groups did not differ regarding the proportion of blue collar workers and white collar workers 
or the frequency of performing any of the work related activities inquired about at baseline. The 
Kaplan-Meier survival curve analysis showed no significant difference (P = 0.9) between the groups in 
length of work absence after surgery (fig 3). The mean difference between the endoscopic and open 
group was two days (95% confidence interval - 10 to 14 days, P = 0.8). The 16 patients who were on 
sick leave before surgery had a significantly longer work absence after surgery than the 112 patients 
who were not on sick leave before surgery (P < 0.001; table 4). The length of work absence after 
surgery for blue collar workers (mean 44, SD 36, median 36 days) was significantly longer than that 
for white collar employees (mean 19, SD 14, median 21 days) (P < 0.001).  

Fig 3 Kaplan-Meier survival curve for the duration of work absence after surgery 
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Table 4 Work absence after the operation, in days.  

 

 
Not on sick leave before surgery  On sick leave before surgery  

    

 
 

No 
 

Mean 
(SD)  

 

Median 
(quartiles)  No 

Mean 
(SD)  

Median 
(range)      

Open surgery  
 

59 
 

33 (19)  
 

28 (23-44)  6  76 (74)  37 (14-174)  
    

Endoscopic 
surgery  

 
53 

 
28 (16)  

 
28 (17-39)  10 84 (62)  51 (25-200)      

 

  

Sensation and strength 
We found no significant differences between the two groups in the results of sensory measurements 
(table 5); in both groups sensation improved, and the 95% confidence intervals for the mean differences 
between the two groups in change over time for Semmes-Weinstein and two point discrimination were 
small (within 0.3) at all follow-up times (data not shown). We found no significant differences between 
the groups in changes in strength over time although there was a tendency for less strength loss in the 
endoscopic group (table 6). Grip strength, which decreased after surgery, was in both groups at almost 
preoperative level at three months and pinch strength showed a faster recovery and was better than 
before the operation at three months after it.  
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Table 5 Hand sensation  

 

Sensory test  

Median  Ulnar  
 

  

Open 
surgery  

Endoscopic 
surgery  

 

Open 
surgery  

Endoscopic 
surgery  

 
  

Semmes-Weinstein 
monofilament, mean (SD)*    

 
  

 
  

Baseline  2.0 (0.7)  2.1 (0.7)  
 

1.5 (0.6)  1.5 (0.7)  
 

  

3 weeks  1.5 (0.6)  1.6 (0.7)  
 

1.3 (0.5)  1.3 (0.5)  
 

  

6 weeks  1.4 (0.6)  1.6 (0.6)  
 

1.2 (0.4)  1.2 (0.4)  
 

  

3 months  1.5 (0.6)  1.6 (0.7)  
 

1.2 (0.5)  1.3 (0.6)  
 

  

Two point discrimination, mean 
(SD)*    

 
  

 
  

Baseline  4.5 (0.9)  4.7 (1.1)  
 

4.3 (0.6)  4.5 (0.8)  
 

  

3 weeks  4.1 (0.3)  4.3 (0.6)  
 

4.2 (0.4)  4.3 (0.5)  
 

  

6 weeks  4.1 (0.3)  4.3 (0.5)  
 

4.2 (0.3)  4.3 (0.6)  
 

  

3 months  4.1 (0.4)  4.2 (0.5)  
 

4.1 (0.4)  4.2 (0.4)  
 

  

Two point discrimination, No 

(%)     
 

  
 

  

Baseline:    
 

  
 

  

4 mm  38 (60.3)  35 (55.6)  
 

47 (74.6)  43 (68.2)  
 

  

6 mm  18 (28.6)  20 (31.7)  
 

15 (23.8)  17 (27)  
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8 mm  7 (11.1)  8 (12.7)  
 

1 (1.6)  3 (4.8)  
 

  

3 weeks:    
 

  
 

  

4 mm  50 (78.1)  49 (77.8)  
 

54 (84.4)  47 (74.6)  
 

  

6 mm  14 (21.9)  12 (19)  
 

10 (15.6)  16 (25.4)  
 

  

8 mm  0 (0)  2 (3.2)  
 

0 (0)  0 (0)  
 

  

6 weeks:    
 

  
 

  

4 mm  54 (85.7)  45 (71.4)  
 

51 (81)  51 (81)  
 

  

6 mm  9 (14.3)  18 (28.6)  
 

12 (19)  12 (19)  
 

  

8 mm  0 (0)  0 (0)  
 

0 (0)  0 (0)  
 

  

3 months:    
 

  
 

  

4 mm  51 (84.1)  51 (80.9)  
 

54 (85.7)  55 (87.3)  
 

  

6 mm  10 (15.9)  11 (17.5)  
 

9 (14.3)  8 (12.7)  
 

  

8 mm  0 (0)  1 (1.6)  
 

0 (0)  0 (0)  
 

  

 

* Mean (SD) for the three and half radial fingers or one and half ulnar fingers, innervated by median 
and ulnar nerve, respectively.  No (%) of patients with two point discrimination value of 4 mm in all 
median o ulnar nerve innervated fingers or 6 mm or  8 mm in at least one of the fingers. 

  

 
 

 
Table 6 Hand strength  
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Mean strength (SD)  Difference in change over time*  

  

 Open surgery Endoscopic surgery 
 

Mean strength (95% CI) 
 

P value
  

Grip    
 

 
 

 
  

Baseline  31.2 (11)  32.6 (14)  
 

Reference  
 

 
  

3 weeks  17.4 (9)  20.7 (10)  
 

-2.1 (-4.4 to 0.2)  
 

0.073  
  

6 weeks  24.6 (10)  26.8 (11)  
 

-1.2 (-3.5 to 1.1)  
 

0.30  
  

3 months 29.9 (11)  31.5 (11)  
 

-0.5 (-2.8 to 1.8)  
 

0.69  
  

Pinch    
 

 
 

 
  

Baseline  5.0 (2.0)  5.7 (2.4)  
 

Reference  
 

 
  

3 weeks  4.3 (1.9)  5.2 (2.2)  
 

-0.4 (-0.9 to 0.1)  
 

0.095  
  

6 weeks  5.3 (1.8)  6.2 (2.1)  
 

-0.4 (-0.9 to 0.04)  
 

0.070  
  

3 months 6.0 (1.8)  6.7 (2.2)  
 

-0.3 (-0.8 to 0.2)  
 

0.15  
  

 

* Mixed model analysis adjusting for age, sex, dominance of the operated hand, and preoperative grip 
or pinch strength  

 
  

Adverse events 
Three patients (women) had repeat surgery on the hand during the first year after the operation. The 
first patient (endoscopic) initially reported partial relief of symptoms, underwent open carpal tunnel 
release nine months after the procedure, and reported moderate improvement. The second patient 
(endoscopic) experienced worsening numbness and tingling in the two ulnar fingers after the procedure 
as well as prolonged pain and swelling in the palm, underwent open median and ulnar nerve 
decompression five months postoperatively but reported continued hand symptoms. The third patient 
(open) had a recurrence of symptoms, underwent repeat open release 12 months after the operation, 
and reported moderate improvement.  

We observed no nerve, vascular, or tendon injuries, and no wound complications.  
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Operating time 
The mean operating time (from tourniquet inflation to completed dressing) was 9 (SD 4) minutes for 
the endoscopic group and 15 (SD 3) minutes for the open group; the mean difference was - 6 minutes 
(95% confidence interval - 5 to - 7 minutes, P < 0.001).  

Discussion 

Endoscopic surgery in carpal tunnel syndrome resulted in less postoperative pain in the scar and 
proximal palm and related limitation of activity than open surgery, but the differences were generally 
small. From the patient's perspective, reduced postoperative pain may be an important benefit. 
However, the largest difference, at three months, was 13% on a score that considered severity of pain 
and limitation of activity and corresponded to a number needed to treat of 3.4, which means four 
patients have to be treated for one to benefit (avoid scar or proximal palm pain of any severity). 
Moreover, the difference did not make any impact on the length of work absence after surgery. Either 
the magnitude of difference in pain was not large enough to influence the capacity to work or there 
might be other factors with a larger impact on return to work. Work status before surgery and type of 
work seem to be such factors.  

Comparison with other studies 
To our knowledge, this is the largest truly randomized study that compared pain and return to work 
after open and endoscopic surgery for carpal tunnel syndrome. A recent meta-analysis of studies 
published in 2000 identified 13 reportedly randomized studies comparing endoscopic and open carpal 
tunnel release, 10 of which did not report the randomization method used and the remaining three had 
used inappropriate randomization methods. Three more recent studies have been published. One study 
reported a shorter time for patients' return to work after one portal endoscopic release than open release 
(median, 18 versus 38 days). 

Although the study was described as randomized, it included patients who re-entered the study because 
of symptoms in the contralateral hand and had the same type of procedure without randomization. 
Because the two hands were analyzed as independent entities, a potentially high proportion of the 
hands were not randomized; 70 hands (17 non-randomized) in the endoscopic group and 57 hands 
(eight non-randomized) in the open group were included in the analysis of their return to work.  

 

The study also reported better scores for the severity of symptoms of carpal tunnel syndrome in the 
endoscopic group during the first three months, because the open release group had essentially 
unchanged or only slightly improved scores (contrary to the results of previous studies). The second 
recent study, that did not describe its randomization method, compared two portal endoscopic and open 

release and claimed no statistical difference between groups in time to return to work, without showing 
the data. 

The open group comprised only 32 patients, and their reported age implied that several may have been 
retired. The third study compared return to work data, based on patient recall, after one portal 

endoscopic (43 patients) and open surgery (42 patients) and reported shorter time after endoscopic 
release (mean, 18 and 26 days, respectively). An unknown number of patients had bilateral procedures. 
This study, with the longest follow-up of 12 weeks, also reported no differences in symptom severity 
and functional status scores or in pain measured with visual analogue scale. In all three studies, the 
timing of randomization in relation to surgery was not stated and dropouts were excluded or not 

described.  
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Generalizability of findings 
The findings of our randomized trial ought to be applicable to other countries since the trial entailed a 
randomized comparison of two groups. Although the length of sick leave may differ in different 
countries based on the health insurance system, labor rules, and other factors, this would have similarly 

influenced both groups. The finding of almost identical severity of symptoms of carpal tunnel 
syndrome and functional status scores and the small difference in postoperative pain shows that any 
substantially larger differences in return to work outcomes between the two methods in other countries 
would be unlikely. Even if a larger sample size might have detected a smaller difference in sick leave, 
the difference might not be large enough for the endoscopic method to be more cost effective in this 
respect. A previous study using decision analysis showed that the endoscopic method would be more 
costly if the difference from the open release in mean time to return to work was less than 21 days. 

Meaning of the study 
This study provides strong evidence that endoscopic carpal tunnel release yields a similar large degree 
of symptom relief and improvement in health related quality of life as open release. The 95% 
confidence intervals for the difference between the two groups in carpal tunnel syndrome symptom 
severity scores were smaller than clinically relevant values, which implies the equivalence of the 
methods regarding these outcomes. The two methods did not differ in complication rates, but repeat 

surgery was needed in two patients after endoscopic surgery and one patient after open surgery. 
Although concern has been raised about the risk of complications in endoscopic surgery, the reported 
incidence of serious complications, such as irreversible major injury to the nerve, has been low (none 
in the reportedly randomized studies and less than 2% in observational studies). A very large sample 
would therefore be needed for a trial to detect a possible difference in rate of serious complications.  

Postoperative pain was self rated, and blinding the patients to the surgical procedure throughout 
follow-up would not have been possible. However, the finding that on repeated measurement 

occasions, the scores for severity of symptoms of carpal tunnel syndrome were highly similar, while 
postoperative pain showed a small difference consistently over time, implies it is less likely that non-
blinding of patients caused the observed differences.  

 

 

Conclusion 

Considering the fact that endoscopic surgery is associated with higher direct costs, mainly of 
instrumentation, and although diminished postoperative pain may result in decreased need for therapy 
and rehabilitation costs, the small size of the benefit, the similar duration of work absence, and the 
possibility of a higher rate of repeat surgery make the cost effectiveness of endoscopic surgery 
uncertain.  

 
 

What is already known about this topic  

Carpal tunnel syndrome is common among working persons and often requires surgery  

Open surgery is effective but may be followed by prolonged pain at the scar or proximal palm 
delaying patient return to work; endoscopic surgery has been suggested to reduce these problems 
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Previous randomized studies were limited by unreported or inappropriate randomization methods 
and inadequate number of employed patients  

What this study adds  

Endoscopic surgery is associated with modestly less pain than open surgery up to three months 
after operation but has no advantage regarding length of work absence  

Both methods have equal efficacy in relieving symptoms of carpal tunnel syndrome  

The small size of the benefit makes cost effectiveness of endoscopic surgery uncertain 
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What Can Family Physicians Offer Patients With Carpal Tunnel 
Syndrome Other Than Surgery? A Systematic Review of Nonsurgical 

Management 
Abstract   

BACKGROUND We undertook a literature review to produce evidence-based recommendations for 
nonsurgical family physician management of carpal tunnel syndrome (CTS).  

METHODS Study design was systematic review of randomized controlled trials (RCTs) on CTS 
treatment. Data sources were English publications from all relevant databases, hand searches, and 
guidelines. Outcomes measured were nonsurgical management options for CTS.  

RESULTS We assessed 2 systematic reviews, 16 RCTs, and 1 before-and-after study using historical 
controls. A considerable percentage of CTS resolves spontaneously. There is strong evidence that local 

corticosteroid injections, and to a lesser extent oral corticosteroids, give short-term relief for CTS 
sufferers. There is limited evidence to indicate that splinting, laser-acupuncture, yoga, and therapeutic 

ultrasound may be effective in the short to medium term (up to 6 months). The evidence for nerve and 
tendon gliding exercises is even more tentative. The evidence does not support the use of nonsteroidal 
ant-inflammatory drugs, diuretics, pyridoxine (vitamin B6), chiropractic treatment, or magnet 
treatment.  

CONCLUSIONS For those who are not able to get surgery or for those who do not want surgery, 
there are some conservative modalities that can be tried. These modalities include ones for which there 

is good evidence. It would be reasonable to try some of the techniques with less evidence if the better 
ones are not successful. Reconsideration of surgery must always be kept in mind to avoid permanent 
nerve damage. Felicity Goodyear-Smith, MB, ChB, MGP and Bruce Arroll, MB, ChB, PhD 

Key Words: Carpal tunnel syndrome • preoperative care • review literature  

 

Introduction 

Carpal tunnel syndrome (CTS) is the most commonly occurring peripheral nerve compression 
syndrome, with a 10% lifetime risk of development. It most often occurs after the age of 30 years, with 
women affected more than men by a factor of 3 to 1. A US study of 1,016 patients at the Mayo Clinic 
found an incidence (cases per 100,000 person-years) of 99 (crude) overall. The age-adjusted rates were 
52 for men, 149 for women, and 105 for both sexes combined. 

CTS involves median nerve compression at the level of the wrist.  Median nerve entrapment can result 
in sensory and motor impairment, as well as pain in the hand and or arm. There is no single reference 

standard for diagnosis of the syndrome, and a combination of symptoms, signs, and tests should be 
used to characterize the disorder. Distinction should be made between CTS (a clinical syndrome 
involving a cluster of symptoms) and distal median neuropathy (a structural abnormality with 
pathophysiological findings on nerve conduction studies). It should be noted that distal median 
neuropathy can sometimes be asymptomatic; conversely, patients with CTS can occasionally have 
normal nerve conduction study results.  
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Although most cases are idiopathic (have no identifiable cause), CTS is also associated with a number 
of systemic conditions, including rheumatoid arthritis, hypothyroidism, diabetes mellitus, acromegaly, 
gout, and pregnancy. Because the carpal tunnel runs between the transverse carpal ligament and the 
carpal bones, damage to this region can result from a number of compression lesions, including local 
trauma, overuse of the hand or wrist, or prolonged improper positioning. Occupational causes 
contribute to the occurrence of CTS. Even though there has been a large increase in the reporting of 
work-related repetitive strain injuries during the past 2 decades, only about 2% of these are CTS. 

There is strong evidence of a positive association between exposure to a combination of risk factors 
(such as force and repetition) and CTS. Evidence is reported of a positive association of CTS and 
highly repetitive work alone or in combination with other factors and forceful work and with work 
involving hand and wrist vibration. Epidemiologic surveillance data also consistently indicate that the 
highest rates of CTS occur with job tasks that have high work demands for intensive manual 
exertion—for example, in meatpackers, poultry processors, and automobile assembly workers. 

Insufficient evidence of a positive association has been found between posture and CTS. Self-diagnosis 
of prolonged hand discomfort as CTS is very common, and keyboard workers who develop hand pain 
may have CTS wrongly diagnosed. Although the incidence of diagnosed CTS has increased during the 
past 20 years, and public attention has focused on excessive keyboard use, frequent computer use has 
not yet been established as a cause of CTS. One survey of employees who were frequent computer 
users found that their frequency of CTS was similar to that in the general population. 

Many patients report spontaneous recovery. Others do not access surgical options because of waiting 
times and cost of surgery, or they prefer not to embark on surgery. For these patients, short-term 
nonsurgical management may be desirable. There is, however, a risk of permanent damage to the 
median nerve; hence, primary care physicians need to consider nonsurgical options with caution.  

The aim of our study was to conduct a systematic review of the literature and produce evidence-based 
recommendations for nonsurgical family physician management of CTS.  

 

Methods    

The review included randomized controlled studies that assessed the efficacy of nonsurgical treatment 
of CTS. Non-English papers were excluded because translations were not available. The restriction to 
English language studies is unlikely to cause any bias, as a recent assessment reported that non-English 
papers are likely to be of low quality and could introduce bias into a review. 

Relevant studies were identified using Cochrane Library and controlled trials register, MEDLINE 
(1966 to 2002), and EMBASE (1980 to 2002). The review also included international guidelines, 

computer searches based on key words, hand searching for references from previously retrieved articles 
and communication with international authors to obtain unpublished material. Figure 1  displays the 

search summary.  
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The relevant papers were selected by one author (FG) and critiqued by both authors. The key papers 
were entered into evidence tables. The quality of their methods was assessed with the PEDro 
(Physiotherapy Evidence Database) scale, which gives a total score of 10 possible points. The key 
aspects of quality were whether the studies were randomized, allocation was concealed, reasonable 
follow-up was achieved, and maintenance of blinding where appropriate. Any disagreements were 
resolved by discussion. Studies require a score of at least 3 to be included in the analysis. Other more 
general comments on blinding are shown in Appendix 1, which is available online at 
http://www.annfammed.org/cgi/content/full/2/3/267/DC1.The strength of the evidence was graded 
using the Scottish Intercollegiate Guidelines Network (SIGN) revised grading system (Appendix 2, 

which is available online at http://www.annfammed.org/cgi/content/full/2/3/267/DC1). SIGN was 
formed in 1993 to improve the effectiveness and efficiency of clinical patient care by developing 
evidence-based guidelines prepared by a multiprofessional group.  

 

 

RESULTS  
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 The quality of the methods ranged widely, from 3 to 10. There is limited evidence that a significant 
percentage of cases of idiopathic CTS will resolve without treatment. High response rates to placebo 
treatments suggest rates of 50% or more. The small number of studies and the wide range of outcomes 
made statistical pooling unfeasible. 

 
A Cochrane systematic review found that local steroid injection for CTS significantly improved 
symptoms for a period up to 1 month after treatment. This finding has also been confirmed in a more 
recent randomized controlled trial (RCT). One 1994 study reported that in cases of mild idiopathic 
CTS, no significant difference was found between steroid injection and placebo, but 63% of patients 
experienced symptomatic improvement irrespective of whether they received steroid injection or 
placebo. 

Two RCTs have found short-term relief of symptoms with the use of oral corticosteroids. One RCT has 
found that 10 days of oral corticosteroid is significantly less effective than local steroid injection in 
achieving symptom relief at 12 weeks. Table 2  displays the characteristics of effective nonsurgical 
treatments.  

 

 
Table 2. Effective Nonsurgical Treatments for Carpal Tunnel Syndrome  

Treatment 
Initial 
Success 

Long-Term 
Success Evidence Advantages Disadvantages 

 

Local 
corticosteroid 
injection 

20/24 (86%) 
responded 

Within 1 
year, 50% 
required 
surgery 

Systematic 
review33; 4 
RCTs17,20,23,24 

Effective 
symptom relief; 
some patients 
may not progress 
to surgery 

Local steroid 
affords only 
temporary relief 

Oral steroid Significant 
short-term 
symptom 
reduction 

Unknown 2 RCTs16,22 Effective short-
term symptom 
relief; some 
patients may not 
progress to 
surgery 

Potential adverse 
reactions to oral 
corticosteroids 

  Waning of 
effect over 
8 weeks 

   

     Less effective 
than steroid 
injection30 

 

 
There are no RCTs comparing wrist splinting with no treatment. One RCT suggested that full-time was 
better than nighttime splint use. One prospective study found that neutral angle splints were more 
effective than those set in extension, because an angle splint decreases the potential for the nerve to be 
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stretched. A systematic review concluded that all splinting studies had serious methodological failings. 
A more recent RCT comparing splinting with surgery found the latter was more effective than splinting 
on all outcome symptom measures at 3 months, and by 18 months 41% of the patients in the splint 
group had received surgical intervention. 

One large RCT found short- to medium-term benefit of ultrasound treatment in mild-to-moderate 
idiopathic CTS compared with placebo, and another smaller RCT found no significant difference. 
There is very limited evidence that a yoga-based intervention might give some symptom relief in CTS. 
A small randomized, single-blinded study found laser-acupuncture resulted in a significant reduction in 
night pain compared with placebo laser. This RCT is the only one available, and only a conference 
abstract is available in the Cochrane database.  

Nerve and tendon gliding exercises are designed to restore and maximize the excursion of the median 
nerve through the carpal tunnel. These exercises involve intermittent active wrist and digital flexion and 
extension exercise. While one before-after study suggested some benefit,  there have been no RCTs to 
evaluate the effectiveness of these exercises. Table 3  displays the characteristics of possibly effective 
treatments.  

 
Table 3. Possibly Effective Nonsurgical Treatments for Carpal Tunnel Syndrome  

Treatment Initial Success 
Long-Term 
Success Evidence Advantages Disadvantages 

 

Laser-
acupuncture 

Reduction in 
night pain but not 
paraesthesia 

Unknown 1 poor-quality 
RCT14 

Possible 
preoperative 
analgesic 
agent 

Poor availability 

Nerve and 
tendon 
gliding 
exercises 

No significant 
difference for 
Phalen’s or 
Tinel’s sign, or 
nerve conduction 
studies 

Significantly 
reduced rates 
of surgery 

Before-and-after 
study using 
historical 
controls26 

Noninvasive Reduced 
surgical rates 
may result from 
confounders 

  NNT = 4    

Ultrasound One study 
suggested 
improvement in 
both symptoms 
and nerve 
conduction 
studies19; other 
study found no 
significant 
difference25 

Unknown 2 RCTs19,25 Noninvasive Expensive 

   Conflicting  High dropout 
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evidence rate 

Wrist 
splinting 

Neutral superior 
to 20o extension 
splinting 

Unknown 1 systematic 
review35 plus 1 
RCT19 

No harmful 
effects noted 

Poor 
compliance 

 Full-time use 
significantly 
greater 
improvement in 
nerve conduction 
studies but no 
difference in 
symptoms 

 All studies had 
methodological 
flaws 

  

Yoga Significant 
improvement in 
Phalen’s sign, 
grip strength, and 
pain reduction but 
not Tinel’s sign, 
sleep disturbance, 
or nerve 
conduction 
studies 

Unknown RCT (single-
blind)21 

Noninvasive No changes in 
nerve 
conduction 
studies 

    Can be 
home-based 
treatment 

 

     Involves high 
level of patient 
commitment 

 Control group had 
wrist splinting. 

    

 

RCT = randomized controlled trial; NNT = number needed to treat. 
 

There is no evidence that either nonsteroidal anti-inflammatory drugs (NSAIDs)  or diuretics  result in 
clinical improvement in CTS. Although initial studies were promising,  recent RCT evidence does not 
indicate that the use of pyridoxine (vitamin B6) gives any clinical improvement over placebo in the 
treatment of CTS. Because all the studies to date involve small sample sizes, the relationship between 
pyridoxine deficiency and CTS has not been adequately established.  

There is no good evidence that chiropractic treatment gives effective symptom relief. One study found 
that chiropractic treatment did not give improved benefit when compared with NSAID use. A double-
blind placebo-controlled RCT found the use of a magnet for reducing pain attributed to CTS was no 
more effective than use of a placebo device. Table 4  displays the characteristics of probably 
ineffective treatments.  
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Table 4. Probably Ineffective Nonsurgical Treatment of Carpal Tunnel Syndrome  

Treatment Evidence Findings 

 

NSAID 2 
RCTs16,18 

No significant reduction in symptom measures 

Diuretic 1 RCT16 No significant reduction in symptom measures from baseline to 4th 
week assessment 

Pyridoxine 2 
RCTs27,28 

Reduced finger swelling and discomfort after movement but no 
difference in nocturnal pain, numbness, Phalen’s or Tinel’s signs or 
nerve conduction studies in one study, and no significant difference in 
the other study 

Chiropractic 
treatment 

1 RCT18 No significant reduction in symptom measures 

Magnet 
therapy 

1 RCT15 No difference in effect between magnet and placebo 

 

NSAID = nonsteriodal anti-inflammatory drug; RCT = randomized controlled trial. 
 

 
 

  
Comparative details of these individual studies can be found in Appendix 1: Methods, and in 
Appendix 3: Outcomes (Appendix 1 and Appendix 3 are available online at 
http://www.annfammed.org/cgi/content/full/2/3/267/DC1). 
 
 
 
 
 
 
 
 

DISCUSSION 

Conservative management has a place in the early management of mild to moderate CTS and may 
reduce the number of patients undergoing surgical intervention. Non-surgical management also has a 
place in those waiting for surgery or for those who choose not to have surgery.  

There is strong evidence that local corticosteroid injections (level of evidence 1++ recommendation A), 
and to a lesser extent oral corticosteroids (level of evidence 1+ recommendation A), give short-term 
relief for CTS sufferers. There is conflicting evidence suggesting that therapeutic ultrasound is 
effective. One study found a benefit and one did not. There is insufficient evidence to evaluate whether 
yoga, nerve and tendon gliding exercises, or laser-acupuncture are effective modalities (unable to 
grade).  
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The evidence on wrist splinting showed that splinting at night was not as effective as full-time splinting 
day and night (level of evidence 1- recommendation A). Given that many patients have predominantly 
nocturnal symptoms, however, splinting when in bed is likely to be much more acceptable and 
tolerated by patients than splinting during the day.  

Initial diagnosis of CTS is made on clinical symptoms. Because about 50% will resolve spontaneously, 
not all need to be referred for nerve conduction studies or surgical assessment. Patients with mild 
symptoms should be offered conservative treatment. Surgical referral should be considered in patients 
with symptoms that are causing persistent sleep disturbance, interfering with their ability to work, or 
otherwise adversely affecting their lifestyle.  

Our review indicates that conservative treatment options are limited. In those cases clearly related to 
occupational job tasks, such as highly repetitive forceful work or work involving hand and wrist 
vibration, the patient should be advised to modify the activities or movements that caused the CTS. 
Steroid injection is the most effective nonsurgical treatment, but it can result in possible complications 
of nerve injury, scar, infection, allergic dermatitis, hypopigmentation, soft tissue atrophy, and tendon 
rupture. Similarly, oral corticosteroids can cause adverse reactions, including nausea, anxiety, acne, 
menstrual irregularities, insomnia, headaches, and mood swings. More serious adverse reactions 
include peptic ulcer, steroid psychosis, osteoporosis, and adrenal insufficiency. 

While the evidence of the benefits is uncertain, there are no recorded harmful effects of splinting. This 
low-cost option could warrant an initial trial. Similarly, no harmful effects have been documented 
through the use of nerve and tendon gliding exercises and yoga, and these modalities might be 
considered as first-line management in selected cases. Ultrasound involves some expense, and the 
treatment regimes prescribed are time-consuming for the patient, although there is no evidence that it 
causes harm. Given the limited and conflicting evidence regarding its effectiveness, its use in 
conservative management is questionable.  

Given the potential harmful effects of NSAIDs (users of NSAIDs have about 3 times the risk of 
developing serious adverse gastrointestinal events compared with nonusers) and diuretics (such as 
elevated serum uric acid levels provoking attacks of gout in predisposed patients; hypokalemia, and 
increased blood glucose levels), the rare possibility of pyridoxine excess causing a sensory neuropathy, 

and the low-risk but serious adverse outcome of permanent impairment or death from chiropractic 
treatment in the absence of evidence showing any benefit, these modalities are not recommended in the 
nonsurgical treatment of CTS.  

In general, the management is surgery for persistent (not resolving after 1 year) or deteriorating 
(worsening clinically plus or minus deterioration on nerve conduction studies) CTS. There are no RCTs 
comparing surgery with no treatment.  

Most patients improve considerably after surgery regardless of whether the release is open or 
endoscopic and whether there is adjunctive use of internal neurolysis. 

Surgery can be a highly effective treatment for CTS, but prediction on its outcome depends on the 
accuracy of the diagnosis before the surgical intervention and the timing of surgery in regard to the 
onset of symptoms. Current evidence indicates that earlier intervention leads to better results. One 
study showed that patients who had surgery within 3 years of the initial diagnosis were twice as likely 
to have symptom relief as were those whose surgery was delayed more than 3 years. Because CTS is 

usually a progressive disease, patients who have had the condition for a number of years are more 
likely to have advanced compression and damage to the distal median nerve, making complete 
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symptom resolution and full recovery of hand function less likely. One study indicated that patients 
with intermittent symptoms of numbness and paresthesias had much better sensory recovery than those 
who had constant symptoms preoperatively. 

Evidence indicates that patients with advanced median nerve damage have a less positive response to 
surgery. Current surgical thinking, although not supported by current evidence, would suggest that 
surgical intervention should be considered after symptoms have been present for at least 6 months, but 
if indicated, surgery should have taken place within 3 years from the initial diagnosis.  

Our review has revealed that both injected and oral steroids have a short-term benefit. A number of 
other therapies are either of poor quality or have contradictory evidence. In general, the quality of the 
studies was poor and the size of the studies relatively small. Future research in the form of rigorous 
well-conducted studies of these various therapies (laser acupuncture, nerve and tendon gliding 
exercises, ultrasound, wrist splinting, and yoga) would be beneficial in establishing the effectiveness or 
otherwise of these various treatments. There are also a number of studies that showed no benefit 
(NSAIDs, diuretics, pyridoxine, chiropractic, and magnet treatments), and these therapies should be 
avoided. For those who are not able to get or do not want surgery, some conservative modalities can be 
tried that include those that have good evidence of therapeutic effect. It would be reasonable to try 
techniques with less evidence of therapeutic effect if the better evidenced ones are not successful. 
Reconsidering surgery must always be kept in mind to avoid permanent nerve damage.  

 
 

 

 

 

 

 

 
 

Post-Test 
 
Select the best answer to each of the following items. Mark your responses on the Answer Form.  
 
  
1. The rates for outpatient diagnosis of carpal tunnel syndrome have almost doubled over the decade 
from 61 to 112/_____ of population per year in 2000. 
 
a. 10,000 
b. 40,000 
c. 100,000 
d. 300,000 
 
   

2. Surveillance criteria for carpal tunnel syndrome should be pain or paraesthesia or sensory loss in the 
median nerve distribution and one of the following _______. 
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a. Tinel’s test positive 
b. Abnormal nerve conduction studies 
c. Phalen’s test positive 
d. All of the above 
 
   
 
3. The Levine Questionnaire is considered by many to be a valuable assessment of severity of 
symptoms and functional status in carpal tunnel syndrome. 
 
a. True 
b. False 
 
 
   
4. The condition is associated with a wide variety of clinical conditions including _______. 
 
a. obesity 
b. thyroid dysfunction 
c. rheumatoid arthritis 
d. All of the above 
 
 
   
5. Prolonged severe compression of the median nerve produces observable  flattening of the nerve at the 
site of decompression with a prestenotic dilatation. 
 
a. True 
b. False 
 
 
 
6. The position of the wrist during work is crucial in controlling symptoms of carpal tunnel syndrome. 
The pressure in the carpal tunnel is lowest in neutral wrist position (normal range 0–7 mm Hg) but 
swiftly rises if the wrist is moved into flexion or extension. 
 
a. True 
b. False 
 
   
 
7. Patients commonly present with numbness and tingling in the median innervated fingers which 
wakes them at night. 
 
a. True 
b. False 
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8. Untreated carpal tunnel syndrome commonly gradually deteriorates with increasing frequency of 
numbness and tingling and sleep disturbance. The tingling becomes unremitting and then progresses to 
_______. 
 
a. ringing pain 
b. paralysis 
c. numbness 
d. None of the above 
 
 
 
   
9. The normal excursion of the median nerve at the wrist is approximately _____ mm. Tethering of the 
nerve reduces the perfusion within the nerve and compromises function. 
 
a. 3 
b. 10 
c. 14 
d. 20 
 
   
10. The pressure in the carpal tunnel is lowest in neutral wrist flexion extension range, with the 
pressure rising significantly as the wrist is moved into flexion or extension. Splints that hold the wrist 
in neutral are often helpful in controlling symptoms of mild to moderate severity. 
 
a. True 
b. False 
  
11. For optimal effect splints should be chosen and fitted by experienced hand therapists from a range 

of available options, with the opportunity for a further visit to audit outcome and allow for additional 
adjustments. 
 
a. True 
b. False 
 
 
 
   
12. Steroid injection directly into the carpal tunnel is unnecessary and undesirable. Steroid (with some 
local anesthetic) may reasonably be inserted either to the radial or ulnar side of the median nerve, just 
proximal to the wrist crease. 
 
a. True 
b. False 
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13. Carpal tunnel decompression is an effective means of relieving symptoms not controlled by 
conservative means. The operation is usually performed as a day case under local infiltration 

anesthesia. 
 
a. True 
b. False 
 
   
14. Steroid injections are very effective in resolving symptoms of carpal tunnel syndrome, in the short 
term, particularly if symptoms are mild and intermittent. The short-term efficacy is so high that the 
injection can be used as a test to discriminate in the diagnostic dilemma of a possible carpal tunnel 
syndrome or referred pain from the cervical spine. 
 
a. True 
b. False 
 
 
   
15. A local audit of over 200 carpal tunnel decompressions revealed _______ were cured, with a 
quarter of cases left with minor symptoms. Less than 10% of cases are left with significant ongoing 
symptoms (usually persistence of symptoms or a tender scar). 
 
a. 90% 
b. half 
c. two thirds 
d. None of the above 
 
   
16. Carpal tunnel syndrome is often a progressive condition but the symptoms are commonly fluctuent 
in nature in the short to middle term and amenable to conservative management in primary care. 
 
a. True 
b. False 
 
   
 
17. Steroid injection provides effective temporary relief but symptoms are likely to return within a few 
months. The treatment, however, is particularly effective for pregnant patients, near delivery, as carpal 
tunnel syndrome is likely to resolve after pregnancy. 
 
a. True 
b. False 
 
 
   
18. Functional status has been characterized as _______. 
 
a. health status 
b. activities of daily living 
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c. level of impairment 
d. All of the above 
 
 
 
   
19. Functional status measures may be generic (general health) or specific (disease related); 
discriminative (determining if the condition is better or worse) or evaluative (measuring whether a 
score has changed). 
 
a. True 
b. False 
 
 
 
   
20. Functional status measures can correlate pain to performance. 
 
a. True 
b. False 
 
   
 
 
 
 
21. Inadvertent steroid injection into the median nerve is a significant hazard, which may well give rise 
to chronic pain states. Those considering steroid injections around the mouth of the carpal tunnel 
should be familiar with the course of the median nerve. 
 
a. True 
b. False 
 
 
 
22. Splintage with the wrist in a neutral position, at night or during the day, will commonly control 
symptoms in patients with intermittent numbness and tingling in the short to middle term, at least. 
 
a. True 
b. False 
 
 
 
   
23. The Symptom Severity Scale (SSS) has 11 items on five point scales for assessing _______. 
 
a. pain severity 
b. numbness 
c. difficulty with grasping 
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d. All of the above 
 
   

24. The SF-12 is a measure of health status and quality of life with 12 items generating a physical 
health component summary score and a mental health component summary score, the population norms 
of which have a mean of 50 and standard deviation of 10; higher score indicates better health. 

 
a. True 
b. False 
 
 
   
25. Endoscopic surgery in carpal tunnel syndrome resulted in less  postoperative pain in the scar and 
proximal palm and related limitation of activity than open surgery, and the differences were generally 
considerable. 
 
a. True 
b. False 
 
 
 
 
26. Considering the fact that endoscopic surgery is associated with higher direct costs, mainly of 
instrumentation, and although diminished postoperative pain may result in decreased need for therapy 
and rehabilitation costs, the small size of the benefit, the similar duration of work absence, and the 
possibility of a higher rate of repeat surgery make the cost effectiveness of endoscopic surgery 
uncertain. 
 
a. True 
b. False 
  
 
 
27. Carpal tunnel syndrome (CTS) is the most commonly occurring peripheral nerve compression 
syndrome, with a _____% lifetime risk of development. It most often occurs after the age of 30 years, 

with women affected more than men by a factor of 3 to 1. 
 
a. 10 
b. 20 
c. 30 
d. 44 
 
 
28. Endoscopic surgery is associated with modestly less pain than open surgery up to three months 
after operation but has no advantage regarding length of work absence. 
 
a. True 
b. False 
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29. CTS involves median nerve compression at the level of the wrist.  Median nerve entrapment can 
result in _______. There is no single reference standard for diagnosis of the syndrome, and a 
combination of symptoms, signs, and tests should be used to characterize the disorder.   
 
a. sensory impairment 
b. motor impairment 
c. pain in the hand 
d. All of the above 
 
 

30. Epidemiologic surveillance data also consistently indicate that the highest rates of CTS occur with 

job tasks that have high work demands for intensive manual exertion—for example, in _______. 

 
a. meatpackers 
b. poultry processors 
c. automobile assembly workers 
d. All of the above 
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