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Abstract  

Background: The most common type of neuropathy in adults is carpal tunnel 
syndrome (CTS) which is caused by compression of the median nerve at the 
wrist. Methods: This quasi-experimental study was conducted to determine the 
efficacy of gabapentin on nerve conduction studies in patients with mild CTS. 
The patients with mild CTS were randomly allocated into two groups. Group A 
received naproxen alone (500 mg/day, orally) while group B received both 
gabapentin (100-300 mg) and naproxen (500 mg/day, orally) for two months. 
Sensory nerve conduction velocity (SNCV) and distal motor latency (DML) were 
performed at baseline and two months after treatment. Results: There were no 
significant differences between the two groups with regards to the outcome 
parameters before initiation of intervention. The SNCV and DML showed no 
significant improvements in group A (p>0.05), whereas for group B the SNCV 
and DML of the median nerve were significantly improved at two months after 
treatment (p<0.001). Conclusion: Gabapentin was found to be effective for 
SNCV and DML in patients with mild CTS over a two-month period.  
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Introduction  

The most common type of neuropathy in adults is carpal tunnel syndrome (CTS) 
caused by compression of the median nerve at the wrist. The prevalence of CTS 
in the general population, in 2012, was near 3-3.8% (Ibrahim et al. 2012). A 
higher prevalence was reported in women and in manual workers (Tseng et al.
2012). Some modalities such as conservative treatment, topical injections and 
surgery have been used for treatment of CTS (Jin et al. 2012). However, the 
efficacy of these treatments is limited and recurrence of symptoms is common 
(Huisstede et al. 2010).  

Current literature demonstrate a trend towards recommending early surgery for 
CTS cases with or without median nerve denervation, although the American 
Academy of Orthopedic Surgeons guideline recommends early surgical 
treatment only for cases with denervation (Ono et al. 2010). CTS affects nerve 
conduction studies with entrapment of the median nerve. Some modalities like 
local corticosteroid injection (Deniz et al. 2012) and surgical decompression can 
significantly improve nerve conduction studies. Hui et al. suggested that surgical 
decompression resulted in greater improvement in median nerve conduction 
velocity than a single injection of steroid (Hui et al. 2005).  

Gabapentin is an antiepileptic drug and structurally related to Gama-Amino 
Butyric Acid (GABA). Gabapentin action include high affinity binding to calcium 
channels and alteration of neurotransmitter release and blood serotonin levels 
(Taylor et al. 1998). Gabapentin is used in a variety of neuropathic pain 
conditions such as diabetic neuropathy, post herpetic neuralgia, and spinal cord 
injury (Sabet et al. 2017; Serpell 2002). The safety and tolerability of this drug 
were reported by researchers (Hui et al. 2011). However, the studies on effects of 
gabapentin on nerve conduction studies have been limited. Gabapentin may 
close chloride channels and open calcium channels in neural cells, as well as 
change ion flow by membrane channels. Thus, these lead to decreased 
inhibitory post-synaptic potential and increased speed flow in neural cells. 
Taverner et al. reported that after a 6-month followup of patients with CTS 
treated with 1800 mg/day of gabapentin, 5.3% and 26.3% patients showed 
improvement and normal electromyography findings, respectively (Taverner et 
al. 2008).     

This study aims to evaluate the efficacy of gabapentin on sensory nerve 
conduction velocity (SNCV) and distal motor latency (DML) in patients with mild 
CTS.  

Materials-Methods 

This quasi-experimental study was done on 50 consecutive patients with mild 
CTS (39 women and 11 men, aged 25-59 (41.84±6.88) years) who were 

!
Biomed Res Ther 2018, 5(1): 1923-1930 !1924

http://www.bmrat.org


�
ISSN:  2198-4093 

www.bmrat.org     
randomly divided into two groups. The study protocol was approved by the 
local ethics committee of Jahrom University of Medical Sciences Jahrom 
(Jahrom, Iran), and informed consents were obtained from all study participants. 

Diagnosis of CTS was based on the clinical and electrophysiological methods. 
Clinical diagnosis of CTS was done by Boston carpal tunnel questionnaire 
(BCTQ) which has been validated in other studies (Heybeli et al. 2002). The 
BCTQ has two subscales evaluating the symptom severity scale (SSS) and 
functional status scale (FSS). The SSS evaluates symptoms such as pain, 
numbness, weakness, paresthesia, or clumsiness using 11 questions. Five 
answers are possible to each question; they are scored 1 to 5 according to the 
severity of symptoms. All answers were summed and the mean scores were 
calculated. Electrophysiological diagnosis of CTS was based on the criteria 
proposed by the American Academy of Neurology (1993). Nerve conduction 
studies were done in the median nerve by standard technique and surface 
electrodes, and were performed utilizing a EMG-NCV machine (Negar Andishan, 
Iran).  

The median SNCV was measured first by placing a recording electrode on the 
base of the long finger. Then, the median nerve was stimulated at the wrist 14 
cm proximal to the recording electrode. The median SNCV and DML were 
measured by placing a surface electrode on the muscle belly of the abductor 
pollicis brevis, stimulating the median nerve at the wrist 7 cm proximal to the 
electrode. Note that according to the classification by Padua et al., mild carpal 
tunnel syndrome is recognized when the DML is normal and SNCV is reduced 
(Padua et al. 1997). The SSS score of <3, electrodiagnostic criteria of SNCV ≤40 
meter/second (m/s), and distal motor latency <4.4 milliseconds (ms) can indicate 
mild CTS.  

Patients in group A received oral naproxen at a dose of 500 mg/day. Patients in 
group B received combination therapy of naproxen (500 mg/day) and 
gabapentin (started at 100 mg/day initially and patients were advised to attend 
the clinic after the first week of treatment for titrating the drug dose). The drug 
dosage of gabapentin was titrated to a maximum of 300 mg/day according to 
the tolerance of patients. Patients were asked to report or visit the clinic if any 
adverse effects appeared during the study period. If patient did not tolerate the 
side effects, he or she was excluded from the study.  

Patients with mild CTS for more than 3 months were included in the study. 
Patients with the following conditions were excluded: thenar muscle atrophy, 
topical steroid injection at wrist in the last 3 months, CTS surgery, pregnant and 
lactating women, hypersensitivity to gabapentin or non-steroidal anti-
inflammatory drugs, renal failure, history of narcotic or alcohol abuse, cervical 
radiculopathy, and discopathy. 

SSS scoring by BCTQ and nerve conduction studies were done before and at 2 
months after the start of drug therapy. After the performance of normality tests, 
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the differences from baseline values were compared by paired Student’s t-test; 
comparisons of changes between two groups were made by independent 
Student’s t-test. The level of statistical significance was p<0.05.   

Results  

There were no significant differences in terms of age and sex between the two 
study groups (Table 1). The SSS score of group B before intervention was 
significantly higher than that for group A (p=0.042), but the FSS score was not 
significantly different between the two groups before treatment. Also, there 
was no significant difference in SNCV and DML between the two study groups 
(p>0.05). No participants were lost in follow-up. 

Table 1. Characteristics of both groups before treatment 

The mean SNCV increased 2.37 m/s two months after combination therapy 
with gabapentin + naproxen (p<0.001). Also, DML changed significantly after 
initiation of gabapentin + naproxen (p<0.001). However, SNCV and DML 
showed no significant change in group A (p>0.05) (Table 2).  

Study groups Group A Group B P

Patient numbers 
Sex; male, No (%) 
Age; mean ± SD  
SSS score; mean ± SD  
FSS score; mean ± SD  
SNCV; meter/second  
DML; millisecond

25 
4 (16)  

42.2 ± 8.6  
1.71 ± 0.64  
1.29 ± 0.53  
34.58 (1.83)  
4.18 (0.18)

25 
7 (28) 

41.5 ± 4.6  
2.04 ± 0.47  
1.55 ± 0.51  
33.93 (1.56)  
4.13 (0.09)

0.306  
0.686  
0.042  
0.085  
0.183  
0.103

DML: distal motor latency, FSS: functional status scale, No: number, SNCV: sensory nerve 
conduction velocity, SD: standard deviation, SSS: symptom severity scale. Group A received 
naproxen (500 mg/day) alone, while group B received gabapentin (100 mg/day) + naproxen 
(500 mg/day).
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Table 2. The mean and standard deviation of nerve conduction velocity 

and compound muscle action potential amplitude in both groups before 
and after treatment 

Discussion 

Our study shows the efficacy of gabapentin on improving SNCV and DML in 
patients with mild CTS. Gabapentin has been shown to provide significant 
analgesia in several neuropathic pain conditions, including trigeminal 
neuralgia and peripheral diabetic neuropathy; it may also be effective in 
treating neuropathic pain refractory to other anti-epileptic drugs (Nicholson 
2000). Some studies evaluated the efficacy of gabapentin in the symptomatic 
treatment of CTS (Taverner et al. 2008). However, the studies that have 
evaluated the efficacy of gabapentin on SNCV and DML have been limited.  

In a study conducted by Eftekharsadat et al. (Eftekharsadat et al. 2015), 90 
consecutive patients with mild and moderate CTS were randomly divided into 
3 groups (A, B and C). For a period of 2 months, Group A received gabapentin 
(100 mg/day), Group B received gabapentin (300 mg/day), and group C 
received no treatment. There were no significant changes in (CMAP) and 
sensory nerve action potential between the groups. Yet, Taverner et al. 
reported that after a 6-month followup of patients with CTS treated initially with 
1800 mg/day of gabapentin, 5.3% and 26.3% patients showed improvement as 
well as normal electromyography, respectively (Taverner et al. 2008).  

The recommended dose of gabapentin in patients is 900-3600 mg/day. We 
initiated the treatment of patients with a dosage of 100 mg/day and increased 
up to 300 mg/day, according to the patient's tolerance and requirement. Our 
study shows that gabapentin improved SNCV and DML over baseline and 
compared to naproxen treatment of patients with mild CTS. Gabapentin may 
function in closing chloride channels and opening calcium channels in neural 
cells. Furthermore, it may alter the ion flow in membrane channels, therefore 
leading to decreased inhibitory post-synaptic potential and increased speed 
flow in neural cells.    

Parameters
Controls (A) Cases (B)

P1 P2
Before After Before After

SNCV, meter/second  
DML (millisecond)

34.58 (1.83)  
4.18 (0.18)

34.59 (1.81) 
4.18 (0.09)

33.93 (1.56)  
4.13 (0.09)

36.30 (1.14)  
4.32 (0.10)

0.686  
0.967

< 0.001  
< 0.001

DML: distal motor latency, SNCV: sensory nerve conduction velocity, P1: (P-value comparing 
before and after treatment for group A, P2: (P-value comparing before and after treatment for 
group B). Group A received naproxen (500 mg/day) alone; group B received gabapentin (100 
mg/day) + naproxen (500 mg/day). 
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Other modalities such as local corticosteroid injection (Deniz et al. 2012) and 
surgical decompression (Evcik et al. 2007) can significantly improve SNCV and 
the sensory nerve action potential amplitude of the median nerve. However, 
others have reported no improvement (Gurcay et al. 2009). Deniz et al. 
suggested that single injection of dexamethasone sodium phosphate 
significantly improves sensory and motor nerve conduction values when 
compared to baseline values (Deniz et al. 2012). Also, Karadas et al. (Karadas et 
al. 2012) suggested that injection of triamcinolone acetonide once a week and 
1% procaine hydrochloride twice a week for 2 weeks can significantly improve 
electrophysiological findings.  

The major limitation of this study was not determining the long-term efficacy of 
gabapentin on nerve conduction studies in the CTS patients. Other limitations 
are that patients with moderate or severe CTS were not studied, and there was 
a low number of participants. In addition, the SSS score was significantly 
different between the two study groups. 

Conclusion 

Carpal tunnel syndrome is caused by compression of the median nerve within 
the carpal tunnel. Our study showed that gabapentin improved the SNCV and 
DML. Thus, mild CTS cases may be good candidates for treatment with 
gabapentin.  
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