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Results Baseline characteristics of the
40 patients randomized to treatment with
the lidocaine patch 5% (n=20) or injection
(n=20) were similar between groups.
After 4 weeks of treatment, patients in
both groups reported significant changes
(P<.05) in worst pain, average pain, and
pain “right now.” Composite interference
scores, which are measures of how
much patients’ pain interfered with quali-
ty of life, also significantly improved in
both treatment groups (patch, –13.9;
injection, –16.7; P<.001 vs baseline for
both groups). Eighty percent of patients
in the lidocaine patch group and 59% of
patients who received the injection
reported being “satisfied” or “very 
satisfied,” while investigators reported
improvement in 88% of patients using the
lidocaine patch and in 74% of those who
received the injection. Both treatments
were well tolerated, with treatment-
related adverse events (AEs) reported in 
3 patients in each group (15%). No 
systemic treatment-related AEs were
observed with the lidocaine patch 5%.
Conclusions This pilot trial demon-
strated that the lidocaine patch 5% was
efficacious in reducing pain associated
with CTS and was well tolerated. The
lidocaine patch 5% may offer patients
with CTS effective, noninvasive treatment
for the management of their symptoms.
Further controlled trials are warranted.

Practice recommendations
n  The lidocaine patch 5% provided pain

relief for mild-to-moderate carpal 
tunnel syndrome.

n  The lidocaine patch 5% may offer
patients a noninvasive treatment
option with minimal risk for drug-drug
interactions or systemic side effects.

Abstract
Objectives A standard treatment
option for mild-to-moderate carpal tun-
nel syndrome (CTS) is a local injection of
anesthetic-corticosteroid, but this can be
painful and may cause complications.
This pilot clinical trial was designed to
compare the safety and efficacy of daily
applications of the lidocaine patch 5% 
(Lidoderm) to that of a single injection of
0.5 cc lidocaine 1% plus methylpred-
nisolone acetate (Depo-Medrol) 40 mg.
Methods In this randomized, parallel-
group, open-label, single-center, active-
controlled, prospective pilot study, partici-
pants aged 18–75 years with clinical/
electrodiagnostic evidence of CTS were
randomized to receive the lidocaine patch
5% or 1 injection of 0.5 cc lidocaine 1%
plus methylprednisolone acetate 40 mg.
Outcome assessments included the Brief
Pain Inventory (measuring pain intensity,
relief, and interference with quality of life,
Patient and Global Clinical Impression of
Improvement, Global Assessment of
Treatment Satisfaction, and safety.
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The patch 
relieves pain 
of postherpetic
neuralgia and
other peripheral
neuropathies
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T reatment options for carpal tunnel
syndrome (CTS) include wrist
splinting, oral corticosteroids, and

local injections with anesthetics and corti-
costeroids for mild-to-moderate cases, and
surgical release for severe cases.1

Injections work, but have drawbacks.
Injecting a corticosteroid and local anes-
thetic into, or proximal to, the carpal tun-
nel gives significantly greater relief than
oral steroids.2 In fact, a recent randomized,
open-label trial demonstrated that local
steroid injections may relieve CTS pain as
well as, or better than, invasive surgery.3

However, corticosteroid injections are time
consuming and costly. Moreover, inadver-
tent injections into the nerve can lead to
chronic pain and long-term discomfort.4–6

Repeated injections carry the risk for needle
injury to the median nerve, intratendinous
injection and tendon rupture, adhesions,
dysesthesias, and infection.1 Many clini-
cians limit the number of injections into the
carpal tunnel to about 3 or 4 per year to
minimize local complications and the possi-
bility of systemic toxic side effects (eg,
hyperglycemia or hypertension).7

The thinking behind a new approach.
Because nonsurgical treatment options for
CTS are suboptimal, new therapies are
needed.8 The pain of peripheral nerve
injury—eg, CTS-associated median nerve
compression—may result from changes in
voltage-gated sodium channels in the
injured afferents and their uninjured neigh-
bors.9 These changes may have a profound
impact on neuronal excitability, causing
abnormal sodium channel expression,
spontaneous and ectopic sodium channel
discharge, and neuropathic pain.10

Pharmacologically blocking these channels
and the processes underlying their changes
may be the most efficient way of selectively
eliminating the associated pain.10 Because
lidocaine is believed to stabilize the sodium
channels in damaged afferent neurons,11 the
lidocaine patch 5% may be an appropriate
treatment option for patients with CTS.

Related evidence. The lidocaine patch
5% is indicated for treating pain associated
with postherpetic neuralgia and can be

used with minimal risk of drug-drug inter-
actions.12 Recent literature suggests that the
lidocaine patch 5% may relieve pain asso-
ciated with multiple types of peripheral
neuropathies13,14; therefore, patients with
CTS may also benefit from this modality.

The formulation relieves localized pain
and may be particularly appropriate for
patients who are awaiting surgery or wish
to limit their exposure to corticosteroids,
such as those with diabetes, heart disease,
or hypertension. Though there are anecdot-
al reports of success with topical lidocaine
patches for CTS, its efficacy and safety have
not been evaluated in randomized trials or
documented in published literature.

Focus of our pilot study. To investigate
the role of topical lidocaine in relieving
pain or functional impairment caused by
persistent or recurrent CTS, we conducted
a randomized pilot trial comparing the
safety and efficacy of daily applications of
the lidocaine patch 5% (Lidoderm) with
the efficacy and safety of a single injection
of 0.5 cc lidocaine 1% and methylpred-
nisolone acetate (Depo-Medrol) 40 mg in
patients with mild-to-moderate CTS.

n Methods
Participants and design
This trial was a 4-week, randomized, paral-
lel-group, open-label, single-center, active-
controlled, prospective pilot study conduct-
ed in the United States. The Ethical Review
Committee, Inc, located in Kansas City,
Kansas, reviewed and approved the study.
Patients 18 to 75 years with clinical and elec-
trodiagnostic evidence of CTS were random-
ly assigned to receive the lidocaine patch 5%
or a single injection of 0.5 cc lidocaine 1%
and methylprednisolone acetate 40 mg.

Inclusion criteria. Electrodiagnostic evi-
dence of CTS included a median motor
nerve distal latency more than 4.10 m sec
or a difference of more than 1 m sec
between the median and ulnar sensory
latencies when recorded with the fourth
finger.15 Patients also were required to have
persistent or recurrent CTS as defined by
the presence of pain, paresthesias, or posi-
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tive Phalen’s or Tinel’s signs. We enrolled
patients who met the eligibility criteria,
gave consent, and attended 1 of 2 treatment
centers (a family practice clinic or a physi-
cal medicine clinic) between November
2003 and May 2004. Patients were not
recruited from the general population and
were not given incentives to participate
other than free treatment. Patients were
enrolled after providing written informed
consent.

Exclusion criteria. Patients were exclud-
ed from the study if they had peripheral
neuropathy of any origin other than CTS,
carpal tunnel injection in the study limb
within the previous 8 weeks, carpal tunnel
surgical release of the study limb within the
previous 6 months, concomitant cervical
radiculopathy, anatomic abnormalities of
the wrist or hand, median nerve injury
from trauma, upper motor neuron distur-
bance causing spastic or nonspastic paresis
or plegia of the affected limb, or thenar
weakness sufficient to require tendon trans-
fer to support thumb opposition.

Other exclusion criteria were concomi-
tant use of the lidocaine patch 5% for any
other condition, participation in a clinical
trial within the previous 30 days, and preg-
nancy. Women who were breastfeeding or
were of childbearing potential who were
not using a reliable form of contraception
were also excluded, as were patients with
thenar atrophy or significantly prolonged
median motor nerve distal latencies indica-
tive of severe CTS. 

Interventions
Using a predefined randomization sequence,
patients were assigned in strict consecutive
order to 1 of 2 treatments: daily applica-
tions of the lidocaine patch 5% or a single
injection of 0.5 cc lidocaine 1% plus Depo-
Medrol 40 mg. Patients assigned to the
lidocaine patch 5% were instructed to
cover the volar aspect of the wrist—using
up to 3 patches per day, covering a surface
area of up to 420 cm2, and as much of the
painful area as possible—for 24 hours a
day. Patients were also instructed to change
the patches each day for 4 weeks and were

allowed to cut the patch to size. Just one
investigator (SN), who has more than 10
years experience giving corticosteroid injec-
tions into the carpal tunnel, performed the
injections on each patient in this group.

Routine concomitant use of analgesic
medications for CTS was not permitted;
however, patients were allowed to use anal-
gesics as needed for acute episodes of pain.
Patients were asked at each study visit
about concomitant medication use, includ-
ing other analgesics. Patients using splints
at the time of randomization were allowed
to continue using them, but patients were
not permitted to begin using splints during
the trial. Adherence among patients ran-
domized to the patch was evaluated by
patch counts.

Outcome assessments
Patients were evaluated at baseline, at 2
interim points (Week 1 and Week 2), and at
the study’s conclusion (Week 4). The Brief
Pain Inventory (BPI) was used at each eval-
uation to assess pain intensity, pain relief,
and pain interference with various domains
of quality of life (QOL).16 These domains
included general activity, mood, walking
ability, normal work, relationships with
other people, sleep, and enjoyment of life.
Global assessment of pain relief and satis-
faction, using the Patient and Global
Clinical Impression of Improvement (CGI-I)
and the Global Assessment of Treatment
Satisfaction (PGAS), was also evaluated.
The Patient and Global Clinical Impression
of Change are 7-point scales in which
patients and clinicians rate changes in over-
all status since beginning study medication.
The Global Assessment of Treatment Satis-
faction measure assesses patient responses
to the question “Overall, how satisfied are
you with your treatment?” Results are rated
on a 5-point scale. Safety and tolerability
were assessed via adverse event monitoring.

Statistical analysis
The primary analysis included a modified
intent-to-treat population consisting of all
randomized subjects who had at least 1
post-randomization observation. Missing
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observations were replaced with the prior
observation carried forward. In addition,
subjects not given the randomized treat-
ment were analyzed as treated.

For the 7-item BPI interference sub-

scale, missing values were replaced with the
average of the non-missing completed items
to compute a sum score, provided only 
1 response was missing. If more than 1
response was missing, the subscale was
defined as incomplete. If a subject failed to
complete a form after randomization, she
was considered to not have any post-ran-
domization observations for that form and
was excluded from the modified intent-to-
treat population for that analysis.

The null hypothesis being tested in this
pilot study is that there is no difference
between treatments. The level for declaring
statistical significance was a 2-sided P-
value (P<.05). Efficacy endpoints were ana-
lyzed using paired t-tests, while global
assessments of treatment satisfaction were
analyzed using nonparametric methods.
Continuous variables were tested by analy-
sis of covariance (ANCOVA) with treat-
ment group as the between-subject factor
and baseline as the covariable. For continu-
ous variables (ordinal variables with 5 or
more values), a repeated measures ANCO-
VA was performed with treatment as the
between-subject factor and visit and its
interaction with treatment as within-
subject factors. Ordinal variables with less
than 5 values were evaluated using the
Wilcoxon rank sum test.

All patients who received study med-
ication were included in the safety analysis.
Adverse events were classified according to
MedDRA and the incidence of treatment-
emergent events was summarized.

n Results
Forty patients (20 per group) were enrolled
in the study and assigned to receive either
daily applications of the lidocaine patch
5% or a single lidocaine/corticosteroid
injection. Baseline characteristics of
patients were similar between groups
(TABLE 1). The mean age of the predomi-
nantly female (70%) population was 48
years. All patients had mild or moderate
CTS at baseline as determined by Global
Clinical Impression of Severity of CTS.
Although some patients had previously

FIGURE 1 Mean pain intensity scores 

Mean pain intensity scores (worst pain, least pain, average pain, pain right now) as
measured on the Brief Pain Inventory at baseline and at Week 4. *P<.0001. †P<.001.
‡P<.01. §P<.05. No significant between-group differences were observed.
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T A B L E 1

PARAMETER LIDOCAINE INJECTION
PATCH (N=20) (N=20)

Age (mean years ± SD) 48.4 ± 10.3 47.5 ± 13.9

Gender (%)
Male 35 25
Female 65 75

Average pain intensity 
at baseline (mean ± SD) 5.3 ± 1.9 4.8 ± 2.5

Clinical Global 
Impression of Severity 
at Baseline (%)

Mild 55 45
Moderate 45 55

Patient demographics 
and baseline characteristics

                                      



Lidocaine patch 5% for carpal tunnel syndrome s

VOL 55, NO 3 / MARCH 2006 213w w w. j f p o n l i n e . c o m

been treated for CTS, none had undergone
carpal tunnel release surgery.

Five patients randomized to the lido-
caine patch 5% group did not complete the
trial due to adverse events (3 patients),
being out of town (1 patient), and becom-
ing lost to follow-up (1 patient). Three
patients randomized to the injection group
did not complete the study because of rejec-
tion of injection (1 patient), becoming lost
to follow up (1 patient), and inclement
weather (1 patient). Of the 8 patients who
did not complete the study, 4 patients (3 in
the patch group and 1 in the injection
group), had at least 1 observation after ran-
domization and were included in the intent-
to-treat population.

Patients used an average of 1 patch per
day. Use of concomitant analgesics was
similar between groups.

FIGURE 1 shows the mean changes in
pain intensity scores, including average
pain, pain right now, least pain, and worst
pain, from baseline to Week 4. No statisti-
cally significant between-group differences
were observed. Both groups experienced
significant improvements in average pain
intensity. Mean changes in average pain
scores were –2.2 with the patch (P=.0009)
and –2.1 with the injection (P<.0001).
More than 60% of patients in both groups
experienced a clinically meaningful (≥30%
reduction) improvement in average daily
pain intensity. Patients in both groups also
reported significant changes (P<.05) in
worst pain (patch, –2.4; injection, –2.2),
least pain (patch, –1.6; injection, –1.1),
and pain “right now” (patch, –2.1; 
injection, –1.3).

Composite interference scores, which
are measures of how much patients’ pain
interfered with 7 domains of QOL (general
activity, mood, waking ability, normal
work, relations with other people, sleep,
and enjoyment of life), also significantly
improved in both treatment groups (patch,
–13.9; injection, –16.7; P<.001 vs baseline
for both groups), as shown in FIGURE 2.

Eighty percent of patients in the patch
group and 59% of patients in the injection
group reported being “satisfied” or “very

satisfied” with treatment, while investiga-
tors reported improvement in 88% of
patients on the patch and in 74% of those
who received the injection (TABLE 2).

Three patients in each group (15%)
reported treatment-related adverse events,
all of which were mild in severity. Adverse
events reported in the lidocaine patch 5%
group included rash (n=1), itching (n=1),
and a burning sensation (n=1). One patient
in the lidocaine patch 5% group who expe-
rienced a skin rash discontinued the study
due to this adverse effect. Two patients dis-
continued the study due to dizziness and
palpitations (n=1) and nausea, diarrhea,

FIGURE 2 Mean composite scores of pain interference with QOL

Mean composite scores of pain interference with quality of life at 
baseline and at Week 4.
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T A B L E 2

PARAMETER LIDOCAINE PATCH INJECTION

Clinician Global Impression 
of Change (%)

Improved 88 74
No Change 12 26
Worse 0 0

Patient satisfaction
Patients satisfied 
or very satisfied (%) 80 59

Impact of treatments on Clinicians’ Global
Impression of Change and Global Assessment 

of Treatment Satisfaction scales

                                     



and vomiting (n=1), adverse events consid-
ered to be unrelated to treatment. Three
patients who received the injection report-
ed hand numbness (n=1), injection site pain
(n=1), and tingling in hands (n=1). No sys-
temic treatment-related adverse events were
observed with the lidocaine patch 5%.

n Discussion
The lidocaine patch 5%, a noninvasive, 
targeted peripheral analgesic, effectively
relieved the intensity of localized pain
reported by patients with CTS. The effica-
cy of the lidocaine patch 5% in reducing
pain and improving symptoms was compa-
rable to that of the more invasive anesthet-
ic/corticosteroid injection. The lidocaine
patch 5% significantly reduced CTS-relat-
ed pain, thereby reducing the pain’s inter-
ference with QOL and resulting in a high
level of treatment satisfaction. In addition,
the lidocaine patch 5% was well tolerated
with no reported systemic adverse effects.

These preliminary data from this small,
open-label, pilot investigation suggest the
possibility that the lidocaine patch 5% may
be a useful option for some patients.

Study limitations. Since it was a pilot
study, the number of patients included in
the trial was small and the duration was
short. Moreover, allocation was not con-
cealed and the study was not blinded.
Further controlled trials are needed to con-
firm the effects reported in this pilot study.

The lidocaine patch 5% targets local-
ized damaged or dysfunctional nocicep-
tors while reducing the risk of drug inter-
actions and systemic side effects. Since this
noninvasive treatment appears to relieve
CTS-related pain with minimal risks, the
lidocaine patch 5% may be a reasonable
therapeutic option for patients with new-
onset CTS who do not respond to more
conservative options and who are unable
or unwilling to receive more invasive ther-
apies. Moreover, it affords clinicians a
possible alternative to corticosteroid injec-
tions in patients awaiting surgery and
eliminates the risk of adhesions due to
injection. n
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The patch may be
suitable when
conservative
measures fail or
surgery is planned
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