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A systematic review of the utility of
electrodiagnostic testing in carpal tunnel
syndrome
Rachel Jordan, Tim Carter and Carole Cummins

Background
Electrodiagnostic techniques are often used in the assess-
ment of carpal tunnel syndrome and are considered to be
beneficial in the management of the condition.1 Local health
care commissioners have noted increased referrals for elec-
trodiagnosis for carpal tunnel syndrome (CTS) in circum-
stances where there was a shortage of resources and
increased waiting lists. Both GPs and surgeons have
requested such tests in patients presenting with clinical
signs. Although resources are in short supply and waiting
lists are long, ineffective or non cost-effective technologies
may still be used in the health services based on historical
practice, with little evaluation.2 To evaluate whether the ser-
vice should be expanded or the expertise be made more
widely available, a systematic review of the cost-effective-
ness of electrodiagnosis in the assessment of CTS was car-
ried out.

Carpal tunnel syndrome presents with symptoms in the
hand and forearm. These include pain, parasthesia or weak-
ness in the regions covered by the median nerve. These
symptoms are thought to result from compression of the
nerve in the carpal tunnel.3 CTS is more common in diabet-
ics, rheumatoid arthritis, and pregnancy and may be associ-
ated with repetitive movements.3 It is initially treated conser-
vatively with rest and splinting3 or with systemic analgesics
or injected glucocorticoids.4 If these fail, decompression
surgery has a success rate of between 80% and 95%.5,6 In
1998, approximately 30 000 admissions to NHS hospitals
were for CTS (personal communication: R Wilson, 1999).

There is no ‘gold standard’ for CTS diagnosis;7 it rests on
clinical diagnosis of specified signs and symptoms and
sometimes also on the results of electrodiagnostic tests.3,8,9

Electrodiagnostic tests, used to aid diagnosis, include nerve
conduction studies and sometimes electromyography.10

Surface stimulating and recording electrodes can be used to
study both motor and sensory nerves. Damaged nerves pro-
duce slower conduction velocities and smaller amplitudes.11

Test conditions — for example, temperature, electrode size,
distance between electrodes, and amplifier gain — need to
be controlled.10 Results are compared with tables of norma-
tive values but different clinicians may use different normal
values.

The aim of this study is to evaluate in a systematic review
the evidence base for the use of electrodiagnostic tests in
the diagnosis and management of carpal tunnel syndrome
in patients with clinical signs.

Method
The first stage of the review consisted of a scoping search
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SUMMARY
Carpal tunnel syndrome (CTS) comprises a complex of symptoms
in the hand, including pain and paresthesia and weakness of
hand muscles thought to result from compression of the median
nerve.  Many clinicians either refer patients for electrodiagnostic
studies to aid diagnosis or conduct electrodiagnostic studies,
which may be useful as an aid to decisions on treatment. The aim
of this systematic review is to evaluate the evidence base for the
use of electrodiagnostic tests in the diagnosis and management
of carpal tunnel syndrome.

A systematic search was undertaken for studies that included
patients with clinical diagnosis of CTS who were undergoing elec-
trodiagnostic tests and surgery, together with reported outcomes
of surgery. A published systematic review found that electrodiag-
nosis was not a useful diagnostic test in patients with clinical
signs of CTS. Seven primary studies of prognosis reporting elec-
trodiagnosis and surgery outcomes were found; however, one of
them was subsequently retracted. The remaining six were retro-
spective case series of poor quality. Four of these studies report-
ed outcomes of surgery in patients with clinically identified CTS,
comparing both positive or negative electrodiagnostic results. No
study found any statistical difference in surgical outcome
between those who were electrodiagnostic test positive and those
who were negative.

Despite the limited quality of the evidence, in cases of clear-cut
clinical CTS, electrodiagnosis is not warranted either as a diag-
nostic test, where clinical symptoms are well defined, or as a pre-
dictive indicator of surgical outcome. It may still be useful in
cases where the clinical diagnosis is not clear.
Keywords: carpal tunnel syndrome; electrodiagnosis; systemat-
ic review.



concerning diagnosis of CTS. Thus the first question to be
answered was: how effective is electrodiagnosis in the diag-
nosis of CTS?

However, a preliminary search revealed a systematic
review that had assessed information on all studies in which
patients were examined both clinically and with electrodiag-
nostic studies.10 Although the specificity of electrodiagnosis
for confirming clinically characterised CTS was found to be
high (between 95% and 100%), so that few people without
clinical CTS would have abnormal electrodiagnostic results,
the sensitivity was low and very variable (between 49% and
84%), so that a substantial proportion of patients with posi-
tive clinical symptoms who would benefit from treatment
would have normal electrodiagnostic results. That is, if clini-
cal diagnosis was considered as a reference standard then
there were many false negatives on electrodiagnostic tests.
Thus, electrodiagnosis would not seem worthwhile to con-
firm the diagnosis in the majority of cases of CTS where the
symptoms are well defined. However, electrodiagnosis is still
recommended by guidelines in the United States12 and still
used in this way.

Since it appeared that the use of electrodiagnosis as a
diagnostic test could not be justified on the basis of the evi-
dence, it was necessary to consider how else electrodiag-
nosis could contribute to patient management, as there
might be some other evidence-based use for the tests. A fur-
ther question was framed: is electrodiagnosis useful as an
additional tool to predict surgical outcome?

A systematic search of MEDLINE (from 1966 to December
1998), EMBASE (from 1988 to December 1998), OSHROM,
and the Cochrane Library Database was carried out, to iden-
tify primary studies in the English language that included
patients with suspected CTS undergoing both electrodiagno-
sis and surgery. Internet searches were also carried out.
Further studies were sought via personal contact with electro-
diagnosticians and hand surgeons and via citation checking.

The quality and findings of the papers was abstracted
independently and any discrepancies were discussed and
resolved. Formal data synthesis was not appropriate or valid
because only poor quality case series, heterogeneous with
regard to subjects and outcome measurement, were identi-
fied.

Results
Seven studies were identified that included patients with

suspected CTS undergoing both electrodiagnosis and
surgery.5,6,13-17 All were poor quality retrospective case
series studies and a comprehensive retraction was found for
one of these.15,18 Studies were poorly designed and report-
ed; for example, outcomes were often given only for a sub-
set of the patients. Temperature control of tests was fre-
quently absent. The criteria for abnormal tests varied and
sometimes were derived using invalid methods.
Calculations were sometimes incorrect. Several studies
reported number of patients, not number of hands.13;14

Clinical and physical criteria for CTS diagnosis varied and
were defined only in half of the studies.5,6,17

Four studies allowed analysis.5,6,13,14 Surgery was 73% to
93% effective in alleviating CTS. There were no statistically
significant differences in outcome between those with posi-
tive and negative electrodiagnostic tests (Table 1), providing
no support for use of electrodiagnosis as a predictive indi-
cator of the likely success of surgical treatment of CTS.

Discussion
It is concluded, on the basis of a previous systematic review,
that electrodiagnostic studies are not useful in the diagnosis
of clear-cut cases of CTS. Additionally, electrodiagnosis test
results could not be justified as providing a prognostic indi-
cator of surgical outcome in CTS. The role of electrodiagno-
sis in risk management was also considered and no pub-
lished justification for its use on these grounds in the United
Kingdom setting could be identified. In view of the lack of
evidence justifying the use of electrodiagnostic tests where
there was a firm clinical diagnosis of CTS, use of electrodi-
agnosis in these circumstances is also not cost effective.
General practitioners should curtail the use of electrodiag-
nosis in this context, thereby expediting appropriate surgical
referrals and decreasing unnecessary expenditure.

The limitations of the published studies meant that it was
not possible to assess the place of electrodiagnosis where
the clinical diagnosis is not clear. High-quality studies could
be designed to evaluate the predictive value of electrodiag-
nostic techniques before surgery, both in those cases of
CTS that fully meet clinical diagnostic criteria and in those
cases that do not. It could be argued that it is for the pro-
tagonists of these techniques to produce such data before
support and resources are committed to their use.

The systematic review of established techniques often
reveals practice based on historical tradition rather than evi-
dence. It has been argued that such results should be pub-
lished.19 This review demonstrates how such negative find-
ings might lead to improved patient management and more
cost-effective care.
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HOW THIS FITS IN

What do we know?
Carpal tunnel syndrome is a common
problem encountered in general practice. One
choice open to GPs is to refer patients for electrodiagnostic
testing prior to surgical referral.

What does this paper add?
This systematic review has found no evidence that
electrodiagnostic tests are of use in the diagnosis or
management of patients presenting with well-defined clinical
signs.
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Table 1. Results of electrodiagnostic studies and outcomes of surgery.

Study Patients Positive Underwent Electro- Having Patient-based outcomes of surgery Relative Risk of Statistical Loss to Side
entered: clinical electrodiagnostic diagnostic surgery: good outcome, testb follow-up effects
number diagnosis: studies: number results: number Outcome Pos Neg Pos ED versus (P-value)
of hands number of hands number of of hands measures ED ED Neg ED (95% CI)

of hands hands (%)

Grundberg 292a 292a 292a Pos = 259a 292a Cured NS 30 – – 7a 1?
198316 (89) or mild Reactive

Neg = 33a remaining fibrosis
(11) symptoms

No relief 2
cGlowacki 227 227 126 Pos = 99 227 Complete 92 25 1.00 Fisher’s NS NS
19965 (79) resolution or (0.96–1.03) exact

Neg = 27 occasional (P = 1.0)
(21) symptoms

No change 7 2
or worse

Choi 199817 294 NS 294 Pos = 294 294 Complete 242 NS – – NS Incisional
resolution or pain and
mild residual tenderness
symptoms after 1 year
Improvement 39 = 6/294
but still
symptomatic
Unchanged 13
or worse

Braun 151a 151a 125a Pos = 75a 151a No significant 60a 40a 1.00 χ2 Yates’ NS NS
199414 (60) residual (0.84–1.20) correction

Neg = 50a discomfort (P = 0.82)
(40) Persistent 

significant 
discomfort 15a 10a

Higgs 93a 93a 93a Sensory 93a Numbness – χ2 Yates’ NS NS
199713 latency: —Good 19a 49a correction 

Pos = 21a —Poor 2a 23a or Fisher’s 
(60) exact
Neg = 72a Pain P = 0.08
(40) —Good 19a 54a 1.21 P = 0.23

—Poor 2a 18a (1.00–1.46) P = 0.18

Nocturnal –
symptoms
—Good 20a 57a

—Poor 1a 13a

Concannon 460 460 460 Pos = 398a Symptoms 390 61a 1.00 Fisher’s NS Complications:
19976 (87) resolved (0.89–1.13) exact Pos ED = 20

Neg = 62a 460 P =1.0 Neg ED = 3
(13) Symptoms 8 1a

not resolved

aNumber of patients. bIt has been assumed that outcomes for two hands in the same patient are independent. Insufficient data were available to take any other approach. cOnly positive results fol-
lowed up. ED = electrodiagnosis; Pos ED = abnormal; Neg ED = normal.
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