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ABSTRACT

BACKGROUND We undertook a literature review to produce evidence-based rec-
ommendations 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 spontane-
ously. There is strong evidence that local corticosteroid injections, and to a lesser
extent oral corticosteroids, give short-term relief for CTS sufferers. There is lim-
ited 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 evi-
dence does not support the use of nonsteroidal anti-inflammatory drugs, diuretics,
pyridoxine (vitamin Bg), 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 success-
ful. Reconsideration of surgery must always be kept in mind to avoid permanent
nerve damage.

Ann Fam Med 2004;2:267-273. DOI: 10.1370/afm.21.

INTRODUCTION

arpal 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 1.2 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)
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and distal median neuropathy (a structural abnormality
with pathophysiological findings on nerve conduction
studies). It should be noted that distal median neu-
ropathy can sometimes be asymptomatic; conversely,
patients with CTS can occasionally have normal nerve
conduction study results.

Although most cases are idiopathic (have no iden-
tifiable 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. Occupa-
tional 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 consis-
tently 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 com-
mon,® and keyboard workers who develop hand pain
may have CTS wrongly diagnosed. Although the inci-
dence 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 employ-
ees who were frequent computer users found that their
frequency of CTS was similar to that in the general
population.'®

Many patients report spontaneous recovery. Oth-
ers 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 Eng-
lish 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 refer-
ences from previously retrieved articles and communi-
cation with international authors to obtain unpublished
material. Figure 1 displays the search summary.

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 dis-
agreements were resolved by discussion. Studies require
a score of at least 3 to be included in the analysis.

Figure 1. Summary of search results.

46 papers from CCTR,* Medline,
Embase & authors!

15 duplicates

31 papers

12 not controlled trials
or relevant to study
question

2 systematic reviews
16 controlled trials

1 before-after study with
useable information

* CCTR = Cochrane Controlled Trial Register

t Authors = from contact with known authors
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Other more general comments on blinding are
shown in Appendix 1, which is available online at

http://www.annfammed.org/cgi/content/full/

V 2/3/267/DC1.'*3° The strength of the evidence

was graded using the Scottish Intercollegiate
Guidelines Network (SIGN) revised grading sys-
tem (Appendix 2, which is available online at http:
//www.annfammed.org/cgi/content/full/2/3/267/DC1).3!
SIGN was formed in 1993 to improve the effectiveness
and efficiency of clinical patient care by developing

evidence-based guidelines prepared by a multiprofes-
sional group.

RESULTS

The quality of the methods ranged widely, from 3 to
10 (Table 1).'*'22730 There is limited evidence that a
significant percentage of cases of idiopathic CTS will
resolve without treatment.>3? High response rates to
placebo treatments suggest rates of 50% or more. The

small number of studies and the wide range of out-
comes made statistical pooling unfeasible.

A Cochrane systematic review found that local
steroid injection for CTS significantly improved symp-
toms for a period up to 1 month after treatment, 7202433
This finding has also been confirmed in a more recent
randomized controlled trial (RCT).2*> One 1994 study
reported that in cases of mild idiopathic CTS, no
significant difference was found between steroid injec-
tion 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 symp-
toms 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 char-
acteristics of effective nonsurgical treatments.

There are no RCTs comparing wrist splinting with no
treatment. One RCT suggested that full-time was better

Table 1. Quality Scores of Studies in Systematic Review

Scores in PEDro Scale*

* Column numbers correspond to the following on the PEDro scale:
. Eligibility criteria were specified.

. Subjects were randomly allocated to groups.

. Allocation was concealed.

. Groups were similar at baseline.

. Subjects were blinded.

. Practitioners who administered the intervention were blinded.

. Assessors were blinded.

. Data were analyzed by intention to treat.
. Statistical comparisons between groups were conducted.

— O W 00 N O Ul h W N —

. Point measures and measures of variability were provided.

Author 1 2 3 4 5 6 7 8 9 10 11 Total Score Y
Aigner & Fielka, 1998 + ? ? + ? ? ? ? + 3
Carter et al, 2002" + + + + + + + ? + + 8
Chang et al, 1998 + + + + + + + + ? + 8
Dammers et al, 1999'7 + + ? + + + + + + + + 9
Davis et al, 19988 + + + + + + 5
Ebenbichler et al, 1998 + + ? + + + ? + + + 7
Elbaz et al, 1994%° + ? + + + + ? ? + ? 6
Garfinkel et al, 1998%! + + + + ? + + 5
Herskovitz et al, 19952 + + ? + + + + + 6
0'Gradaigh & Merry, 20002 + + ? + + ? - ? ? + 4
Ozdogan & Yazici, 1984%* + + ? + + + + ? + + 7
Oztas et al, 1998%° + + ? + + ? ? ? ? + + 5
Spooner et al, 1993%7 + + ? + + + + + ? + + 8
Stransky et al, 19892 + ? ? + ? ? + ? 3
Walker et al, 20007 + + ? + ? + + 5
Wong et al, 20012° + + + + + + + + + + + 10

. Measurements of key outcomes were obtained from >85% of subjects.

Y The total score is determined by counting the number of criteria that are satisfied, except that scale item 1 is not used to generate the total score, giving a total score out of 10.

+ Indicates the criterion was clearly satisfied; - indicates that it was not; ? indicates that it is unclear whether criterion was satisfied.
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Table 2. Effective Nonsurgical Treatments for Carpal Tunnel Syndrome

Treatment

Initial Success

Long-Term Success Evidence

Advantages

Disadvantages

Local corticosteroid 20/24 (86%)

injection

Oral steroid

responded

Significant short-
term symptom
reduction

Within 1 year, 50%
required surgery

Unknown

Waning of effect over
8 weeks

Systematic review??;
4 RCTS]7,ZO,23,Z4

2 RCTs1622

Effective symptom relief; some
patients may not progress to

surgery

Effective short-term symptom

relief; some patients may not
progress to surgery

Local steroid affords
only temporary relief

Potential adverse
reactions to oral
corticosteroids

Less effective than
steroid injection®

Table 3. Possibly Effective Nonsurgical Treatments for Carpal Tunnel Syndrome

Long-Term
Treatment Initial Success Success Evidence Advantages Disadvantages
Laser-acupuncture  Reduction in night pain ~ Unknown 1 poor-quality RCT' Possible preoperative Poor availability

Nerve and tendon
gliding exercises

Ultrasound

but not paraesthesia

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

One study suggested
improvement in both

Significantly reduced
rates of surgery

NNT = 4

Unknown

Before-and-after
study using
historical
controls?®

2 RCTs1029

Conflicting evidence

analgesic agent
Noninvasive

Noninvasive

Reduced surgical rates
may result from
confounders

Expensive
High dropout rate

symptoms and nerve
conduction studies'?;
other study found no
significant difference?®

Neutral superior to 20°
extension splinting

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

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

Wrist splinting Unknown

Unknown

Yoga

Control group had wrist
splinting.

1 systematic review*®

No harmful effects Poor compliance

plus 1 RCT™ noted
All studies had
methodological
flaws
RCT (single-blind)?! Noninvasive No changes in nerve

Can be home-based conduction studies
treatment Involves high level of

patient commitment

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

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 stretched.?* A systematic
review concluded that all splinting studies had serious
methodological failings.?®> A more recent RCT compar-
ing splinting with surgery found the latter was more
effective than splinting on all outcome symptom mea-
sures 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.2" A small ran-

domized, single-blinded study found laser-acupuncture
resulted in a significant reduction in night pain com-
pared 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 effec-
tiveness of these exercises. Table 3 displays the charac-
teristics of possibly effective treatments.

There is no evidence that either nonsteroidal anti-
inflammatory drugs (NSAIDs)'*' or diuretics'® result
in clinical improvement in CTS. Although initial stud-
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37-39 recent RCT evidence does not

ies were promising,
indicate that the use of pyridoxine (vitamin Bg) gives
any clinical improvement over placebo in the treatment
of CTS.?”?8 Because all the studies to date involve small
sample sizes, the relationship between pyridoxine defi-
ciency and CTS has not been adequately established.
There is no good evidence that chiropractic treat-
ment gives effective symptom relief. One study found
that chiropractic treatment did not give improved ben-
efit 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.
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

kid

DISCUSSION

Conservative management has a place in the early man-

online at http://www.annfammed.org/cgi/
content/full/2/3/267/DC1).!4:30.33-35

agement 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 evi-
dence 1+ recommendation A), give short-term relief for
CTS sufferers. There is conflicting evidence suggest-
ing 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).

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 symp-
toms, 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 symp-
toms. 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 symp-
toms 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 force-
ful 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, osteo-
porosis, 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 effec-

Table 4. Probably Ineffective Nonsurgical Treatment
of Carpal Tunnel Syndrome

tiveness, its use in conservative manage-
ment is questionable.

Given the potential harmful effects

Treatment Evidence  Findings

NSAID 2 RCTs'6.18 No significant reduction in symptom measures

Diuretic 1 RCT™® No significant reduction in symptom measures from
baseline to 4" week assessment

Pyridoxine 2 R(Ts?7:28 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 1 RCT™® No significant reduction in symptom measures

treatment
Magnet therapy 1 RCT™ No difference in effect between magnet and placebo

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, *?

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

and the low-risk but serious adverse

outcome of permanent impairment or
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t##* in the absence of

death from chiropractic treamen
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 con-
duction studies) CTS. There are no RCTs comparing
surgery with no treatment. Most patients improve con-
siderably 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 interven-
tion and the timing of surgery in regard to the onset of
symptoms. Current evidence indicates that earlier inter-
vention 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
than 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 com-
plete symptom resolution and full recovery of hand
function less likely. One study indicated that patients
with intermittent symptoms of numbness and paresthe-
sias 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 sup-
ported by current evidence, would suggest that surgical
intervention should be considered after symptoms have
been present for at least 6 months, but if indicated, sur-
gery 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 contradic-
tory 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 establish-
ing the effectiveness or otherwise of these various
treatments. There are also a number of studies that
showed no benefit (NSAIDs, diuretics, pyridoxine, chi-
ropractic, 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 evi-
dence of therapeutic effect. It would be reasonable to

try techniques with less evidence of therapeutic effect
if the better evidenced ones are not successful. Recon-
sidering surgery must always be kept in mind to avoid
permanent nerve damage.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/cgi/content/full/2/3/267.
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