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Background: Carpal tunnel syndrome (CTS) is a common upper limb entrapment neuropathy; severe cases are
treated surgically and mild to moderate can be managed conservatively. The purpose of this systematic review and
meta-analysis was to define the efficacy of gabapentin as an adjuvant to splinting in the treatment of mild to

Methods: A systematic search through 13 databases, randomized clinical trials (RCTs) reporting the use of
gabapentin with splinting in CTS were included and analyzed.

Results: Three RCTs including 170 patients were eligible. There was no significant difference between gabapentin
plus splinting and splinting alone in 5 measured parameters: (1) Symptom Severity Scale (SSS) [MD (95% Cl) = —
0.76 (—246-0.93), p = 0.378], (2) Functional Status Scale (FSS) [MD (95% Cl) = —0.23 (- 1.40-0.94), p = 0.701], (3)
visual analogue scale (VAS) to assess pain [MD (95% Cl) = — 0.6 (— 1.47-0.27), p = 0.174], (4) Grip strength [MD (95%
Cl) =—0.11 (- 0.70-048), p = 0.718], and (5) pinch strength [MD (95% Cl) = 0.72 (—0.10-1.54), p = 0.083].

Conclusion: This review provides low-quality evidence that gabapentin plus nocturnal splinting is not superior to
splinting alone. More high-quality trials are needed to determine the role of this drug as an adjuvant in the
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Introduction

Carpal tunnel syndrome (CTS) is a chronic compressive
neuropathy resulting from compression of the median
nerve at the wrist and considered to be the most com-
mon type of upper limb entrapment neuropathy seen in
adults in outpatient clinics [1]. It affects 5.3% of women
and 2.1% men [2]. It has a prevalence rate of 7.8% and
an annual incidence rate of 5.7% in the working popula-
tion [3].
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Although surgical treatment ensures relief of symp-
toms, it should be only indicated in severe cases with
persistent symptoms because of the high cost and pos-
sible complications such as infection, nerve injury, ten-
don injury, and complex regional pain syndrome [4].

Conservative measures are considered as the first-line
treatment in mild or moderate cases such as splints,
non-steroidal anti-inflammatory drugs, physical therapy,
and local steroid injections [5].

Wrist splinting and immobilization in a neutral pos-
ition is the most popular conservative modality. Oral
treatments such as Gabapentin, an antiepileptic drug
structurally related to gama-amino butyric acid (GABA),
is proposed to be effective for the treatment of
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neuropathic pain as diabetic neuropathy and post-
herpetic neuralgia [6, 7]. According to Hui et al. [8], its
benefit as a monotherapy in the management of CTS is
limited. Its benefit, however, as an adjuvant to splinting
is still controversial [9-11].

Therefore, the purpose of this systematic review and
meta-analysis was to determine the effectiveness of gaba-
pentin as an adjuvant to splinting versus splinting alone
as a conservative line of CTS management.

Methods

Search strategy and selection criteria

Two reviewers independently performed an electronic
search on 13 databases to retrieve all potentially relevant
articles to the research subject. These databases included
PubMed, Scopus, Embase, Google Scholar, Cochrane
Central Register of Controlled Trials (CENTRAL), Inter-
national Scientific Indexing (ISI), POPLINE, Global
Health Library (GHL), Virtual Health Library (VHL),
The New York Academy of Medicine (NYAM), WHO
International Clinical Trials Registry Platform (ICTRP),
ClinicalTrials.gov, and System for Information on Grey
Literature in Europe (SIGLE). The following search
terms were used together searching for all related arti-
cles: [gabapentin OR Neurontin OR pregabalin OR Lyr-
ica OR Gaba OR anticonvulsant OR anticonvulsants]
AND [(carpal tunnel) OR (entrapment neuropathy) OR
(median neuropathy) OR (compression neuropathy) OR
CTS]. There was no search filtering applied regarding
language, year, and design. Results from scanned data-
bases were grouped into one Endnote library to remove
duplications. Two reviewers independently screened ti-
tles and abstracts of articles imported into Endnote for
eligibility concerning inclusion and exclusion criteria.
We included RCTs reporting the use of gabapentin as
an adjuvant to splinting as a conservative line of CTS
management. Exclusion criteria were (I) study designs
other than RCTs, (II) severe cases of CTS required surgi-
cal intervention, (III) data cannot be extracted, (IV)
overlapped data set, (V) only abstract is available, and
(VI) duplication and irrelevant data. A manual search
was carried out using references of the included studies,
looking for similar articles in PubMed and Google
Scholar. Decisions after reviewers’ discussion were fur-
ther upheld by consulting the senior author. The study
selection procedure is summarized in the PRISMA flow
diagram (Fig. 1).

Data extraction

Similar to the screening method, two reviewers were re-
sponsible for data extraction. A template in Microsoft
Excel was used to report baseline characters and
inspected outcomes. Further amendments were applied
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after reviewers’ discussion. All data has been checked by
the senior author.

Statistical analysis

All data were analyzed using R statistical software ver-
sion 3.4.3 [12]. First, mean difference (MD), standardized
mean difference (SMD), and associated standard errors
(Se) were calculated for the intervention (gabapentin
plus splinting) versus control (splinting alone) groups.
All data were pooled with the help of “meta” package
[13, 14]. A fixed-effect model with the method of
Mantel-Haenszel [15] was used when there is no evi-
dence of heterogeneity between studies. Otherwise, a
random-effects model with the method of DerSiomonian
and Laird was chosen [16]. Heterogeneity between stud-
ies was evaluated using the Q statistic and /* test which
describes the percentage of variability in the effect esti-
mates [16, 17].

Results

Literature search and patient characteristics

The electronic search yielded 566 references from the 13
databases. After excluding duplicates and title/abstract
screening, we had 24 relevant articles for full-text
screening. Only three studies [9-11] fulfilled the inclu-
sion criteria, and the manual search of references did
not import any additional articles. The eligible three arti-
cles included 170 participants (100 intervention and 70
control) collectively, the mean age for intervention and
control was 43.8 (SD; 8.1) and 47.18 (SD; 10.7) years, re-
spectively. Patients’ characteristics of each study are
summarized in (Table 1). All three studies included only
patients with mild to moderate idiopathic CTS. Degree
of severity was defined based on clinical findings such as
thenar atrophy and EMG findings. The following criteria
describe the EMG findings that may be encountered in
mild, moderate, and severe cases:

Mild: median distal sensory peak latency prolongation,
either absolute or relative (using sensitive comparative
methods) and no evidence of axon loss.

Moderate: abnormal median sensory latency, as noted
in the mild type, and absolute or relative prolongation of
median motor distal latency (using sensitive comparative
methods), and lack of evidence of axon loss.

Severe: any disturbances in nerve conduction studies
mentioned above, along with evidence of axon loss, de-
fined as (a) lack or decreased amplitude of sensory nerve
action potential or mixed nerve action potential of me-
dian nerve, (b) lack of or decreased amplitude of thenar
compound muscle action potential, or (c) the presence
of fibrillation potentials or changes in motor unit poten-
tials such as increasing amplitude, duration, or phases in
needle EMG [18].
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Fig. 1 PRISMA flow diagram of studies’ screening and selection

Quality assessment of included studies

In order to assess the risk of bias among included RCTs,
we used the Cochrane Collaboration’s quality assessment
tool [19]. Two reviewers independently carried out the
assessment, and dissimilarities were settled by discussing
with the senior author. The three included RCTs had a
low risk of bias regarding selective reporting and attri-
tion bias. Random sequence generation and allocation
concealment were unclear in studies by Eftekharsadat
et al. [9] and Mehmetoglu et al. [11] (Fig. 2)

The included studies evaluated the use of gabapentin
plus splinting by observing changes in the following five
parameters (clinical and electrophysiological).

Symptom Severity Scale (SSS): pooling of changes in
SSS reported by the three studies showed no significant
difference between intervention and control groups

before and after treatment [MD (95% CI) = -0.76 (-
2.46-0.93), p = 0.378] (Fig. 3a). A significant heterogen-
eity was found between studies [ = 96%, p < 0.000].

Functional Severity Scale (ESS): regarding FSS fluctua-
tions (pre- and post-treatment), results showed no signifi-
cant difference between intervention and control groups
[MD (95% CI) = - 0.23 (- 1.40-0.94), p = 0.701] (Fig. 3b)
with significant heterogeneity [I* = 93%, p < 0.000].

Visual Analogue Score (VAS): monitoring effects of
gabapentin using changes in pain assessed by VAS (pre-
and post-treatment), there was no significant difference
between intervention and control groups [MD (95% CI)
= - 0.6 (- 1.47-0.27), p = 0.174] (Fig. 3c) with evidence
of heterogeneity [I* = 87.3%, p < 0.000].

Grip strength: as for the changes in grip strength,
no significant difference between intervention and control
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Fig. 2 Summary of quality assessment among included RCTs

groups before and after treatment could be detected [MD
(95% CI) = -0.11 (-0.70-048), p = 0.718] (Fig. 3d) A
significant heterogeneity was found between studies
[? = 74.4%, p = 0.009].

Pinch strength: monitoring effects of gabapentin using
changes in pinch strength (pre- and post-treatment),
there was no significant difference between intervention
and control groups [MD (95% CI) = 0.72 (- 0.10-1.54),
p = 0.083] (Fig. 3e) with evidence of heterogeneity [P =
79.4%, p = 0.008].

Given the high level of heterogeneity in Mehmetoglu
et al’s [11] study in terms of a significant difference in
the dose and the follow-up duration compared to the
other two studies, a sub-analysis for the studies by
Hesami et al. [10] and Eftekharsadat et al. [9] was carried
out and the results are demonstrated in (Fig. 4).

Discussion

CTS is by far the most common entrapment neuropathy
of the upper extremity [20]. While surgery is the treat-
ment of choice in severe cases with evidence of severe
nerve affection and cases refractory to conservative

therapy [4], splinting with the addition of medications
can provide some symptomatic relief in mild to moder-
ate cases; however, controversy still exists regarding the
use of Gabapentin as an adjuvant to splining.

In this systematic review and meta-analysis, we studied
the benefit of adding Gabapentin to nocturnal splinting in
the management of mild and moderate cases of CTS, and
we found little evidence to support its effectiveness in im-
proving the functional or electrophysiological outcomes.

Nocturnal splinting is a well-known conservative
measure for symptomatic relief of CTS [21, 22]. Its ef-
fectiveness had been validated in previous studies [23—
25]. The rationale behind splinting is that it holds the
wrist in the neutral position where the pressure on the
median nerve is lowest, thus improving both clinical
symptoms and electrophysiological studies [26, 27]. It is
an acceptable method for patients in the early phases of
CTS, as it is simple, inexpensive, and it can be applied at
home [28].

Previous studies have confirmed the effectiveness of
gabapentin (1-[amino methyl]-cyclohexane acetic acid;
Neurontin, Pfizer) in relieving neuropathic pain
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Fig. 3 Forest plot meta-analysis comparing changes in in the measured outcomes between gabapentin and control group; (TE = treatment
effect, seTE = standard error of treatment effect): a Symptom Severity Scale (SSS), b Functional Severity Scale (FSS), ¢ visual analogue score (VAS),
d grip strength, and e pinch strength
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syndromes such as trigeminal neuralgia, diabetic neur-
opathy, reflex sympathetic dystrophy, multiple sclerosis,
and post-herpetic neuralgia [29-32]. A randomized
double-blinded placebo-controlled trail by Hui et al
concluded that its use alone in CTS is ineffective [8]. Re-
ports on gabapentin role in CTS were summarized in
Table 2 [5, 8, 33-36]. Since combined therapy is gener-
ally superior to monotherapy, other trails were per-
formed to investigate the potential superiority of
splinting combined with gabapentin over splinting alone.
So, we included these trials in our analysis [9-11].

Eftekharsadat et al. [9] studied the effect of a low and
high dose of gabapentin and compared their effects to a
control group. At the same time, they found a significant
improvement achieved by gabapentin regarding SSS,
ESS, VAS, grip strength, and pinch strength; they con-
cluded that as the dose of gabapentin increases, so does
the effect.

The second study by Hesami et al. [10] showed that
gabapentin has no statistically significant effect in mild
cases, especially on grip strength but significantly im-
proved the SSS, FSS, VAS, and grip strength in cases
with moderate severity.

On the contrary, Mehmetoglu et al. [11] had some
contradictory results; they found that the combination of
splinting and gabapentin had no superior impact com-
pared to splinting alone except when it comes to the
median nerve sensory conduction velocity.

The heterogeneity of the conclusions in these studies
can be attributed to the difference in their baseline cri-
teria and the factors associated with the failure of con-
servative therapy in CTS. Predictors of failure of non-
surgical management in CTS include long duration of
the symptoms, higher patients’ age, and poor electro-
diagnostic studies parameters such as prolonged motor
and sensory latencies, and significant evidence of nerve
injury.

This can partially explain why Mehmetoglu et al. [11]
failed to prove the superiority of the combined treat-
ment over splinting alone as in their study, the patients
were older (median age was 47 and 49 years respectively)
and the duration of the symptoms was longer (21 and 24
months respectively).

Hesami et al. [10], on the other hand, showed the su-
periority of the combined treatment in some parameters
with a mean age in the gabapentin receiving group of 40
years and the duration of the sensory symptoms was at
least 3 months.

Another important difference between these studies
was the follow-up duration, while Mehmetoglu et al.
[11] had 6 months follow up duration, the other two
studies only followed the patients for 1 or 2 months; this
may give the impression that gabapentin can improve
the symptoms on the short but not on the long term.
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The difference in doses was a critical factor as well.
Mehmetoglu et al. [11] used 1800 mg, while the other
two studies used 100 or 300 mg.

Some adverse effects of gabapentin have been reported
in the literature including headache, dizziness, rash, and
GIT symptoms causing some patients to abandon the
trials [5, 8, 11, 34, 37]. On the other hand, Eftekharsadat
et al. [9] used relatively lower doses of gabapentin (100
mg and 300 mg) and did not report any side effects.

Limitations

There are some limitations to our study. We had to in-
clude only three trials with a relatively small, overall and
per study, sample size with high type 1 error in the study
by Hesami et al. [10]. The studies used different doses of
the drug which may have interfered with the effect in
each study; the follow-up duration in some studies was
not long enough to reflect the long-term effect of gaba-
pentin and they were single-blinded. These drawbacks
hindered an analysis with high power or a meta-
regression to tackle the clinical heterogeneity between
the studies. Although our review is conclusive of the
relevant literature, more powerful and well-designed
studies are recommended to find evidence of higher
quality.

Conclusion

This review suggests no benefit of gabapentin for symp-
tomatic relief or improvement of grip or power strength
in patients with mild to moderate CTS. Nevertheless,
the low quality of evidence, small sample sizes, and het-
erogeneity of trial designs prohibit the establishment of
a solid conclusion regarding the superiority of gabapen-
tin plus splinting over splinting alone.
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