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Abstract
Objectives
To identify postoperative residual symptoms of carpal tunnel syndrome (CTS) and to investigate the
effectiveness of gabapentin in the treatment of residual symptoms.

Materials and methods
Of a total of 412 patients who underwent surgery for CTS in four centers over a four-year period, 14 who had
residual symptoms after CTS release and did not receive gabapentin (Group A) and 14 patients with
postoperative residual symptoms and received gabapentin were included in this retrospective study.
Postoperative residual symptoms were defined as persistent nocturnal numbness and tingling with or
without occasional daytime pain. Tinel’s and Phalen’s tests were performed for the diagnosis of residual
symptoms. Functional Severity Score (FSS), Symptom Severity Score (SSS), and Visual Analog Scale (VAS)
were used to evaluate functional outcomes, severity of symptoms, and numbness and sleep quality,
respectively at six and 12 weeks postoperatively.

Level of Evidence: III, therapeutic study

Results
There was no statistically significant difference in the mean postoperative FSS (p=0.845) and VAS-numbness
scores (p=0.367) between the groups. However, there was a statistically significant difference in the mean
postoperative SSS (p=0.025) and VAS-sleep quality scores (p<0.001) between the groups.

Conclusion
Gabapentin treatment can be a treatment of choice for residual symptoms after CTS surgery and clinical
improvement can be achieved owing to its relieving effect, particularly in nocturnal symptoms of patients
having neuropathic pain.

Categories: Pain Management, Physical Medicine & Rehabilitation, Orthopedics
Keywords: gabapentin, carpal tunnel syndrome, neuralgia, decompression, surgical, pharmaceutical preparations

Introduction
Carpal tunnel syndrome (CTS) is the most frequent entrapment neuropathy of the wrist [1,2]. Treatment of
CTS includes the splinting and resting of the wrist, the use of non-steroidal anti-inflammatory drugs
(NSAIDs), steroid injections, and surgical decompression [1-3]. The decompression procedure is performed
using traditional open or endoscopic techniques with a high success rate. Although satisfactory results are
reported in many patients following decompression surgery, there may be persisting symptoms [4]. In
general, the complaints related to relapse are due to inadequate decompression of the transverse carpal
ligament [5]. Several publications have shown that the risk of relapse following decompression varies from 1
to 31%; however, the rate of revision surgery is about 5% [5-7].

Gabapentin is an anti-epileptic agent [8]. It is a structural analog of gamma-aminobutyric acid (GABA), an
important neurotransmitter in the central nervous system [9]. The United States Food and Drug
Administration (FDA) first approved this agent in 1993 for the treatment of generalized and other partial
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epileptic seizures in patients over 12 years of age [10]. In addition to its antiepileptic efficacy, the
effectiveness of gabapentin in other diseases was also shown in later studies. In the literature, publications
associated with the use of gabapentin in indications other than epilepsy constitute about 40% of all
gabapentin reports [8]. The main indication areas of gabapentin other than epilepsy are neuropathic pain
syndrome, and psychiatric and movement disorders [8]. Chronic postoperative pain may occur following
major surgical interventions (i.e., amputation, or hip replacement), as well as minor surgery (i.e.,
hernioplasty) [11]. Also, nerve defects developed during surgery may contribute to the chronicity. The
NSAIDs, epidural or perineural local anesthetic, and opioid administration are frequently used methods for
post-operative pain. However, these methods are not sufficient in many patients, particularly in those with
chronic postoperative pain. In addition to these drugs, gabapentin and pregabalin have recently started to be
used in the treatment of postoperative pain [12]. There are many studies investigating the effects of these
agents on postoperative pain severity, morphine consumption, movement-related pain, chronic
postoperative pain development, and intra- and postoperative parameters, as well as preemptive
characteristics. In these studies, gabapentin doses varied between 300 to 1,200 mg, and pregabalin doses
varied between 50 and 300 mg; a single dose was administered in most cases. In many studies, gabapentin or
pregabalin significantly reduced the need for opioids [13-14]. During three studies related to long-term drug
administration (two to 10 days) and long-term follow up (one to three months), the incidence of chronic
neuropathic pain was found to be lower in cases of hysterectomy and mastectomy with gabapentin;
however, another study showed no significant difference [15-17]. However, a recent study reported that
gabapentin has no effect on postoperative pain after carpal tunnel syndrome [18]. According to these
scientific studies mentioned above, gabapentin is effective in the treatment of chronic postoperative pain
syndrome and neuropathic pain.

Following CTS surgery, some patients suffer from nocturnal numbness, tingling, pain, and occasional
daytime pain. The severity of these complaints is usually milder than the preoperative period with negative
Tinel’s and Phalen’s tests. In addition, based on our clinical observations, thenar atrophy and disrupted
thumb kinematics during opposition are suggestive of severe median nerve compression and define
postoperative residual symptoms of CTS.

To the best of our knowledge, there is no study identifying this patient group in the literature. In the present
study, we aimed to identify postoperative residual symptoms of CTS and to investigate the effectiveness of
gabapentin in the treatment of residual symptoms.

Materials And Methods
Study design and study sample
This multi-center, retrospective study was conducted at the Department of Orthopedics and Traumatology
of four centers located in Turkey between January 2012 and December 2019. Written informed consent was
obtained from each patient for all diagnostic and therapeutic procedures. The study protocol was approved
by the Ankara Oncology Training and Research Hospital Ethics Committee (No. 2015-12/190). The study was
conducted in accordance with the principles of the Declaration of Helsinki.

Medical records of a total of 412 patients with CTS who were operated on by five highly experienced
surgeons from four centers were retrospectively reviewed. Exclusion criteria were as follows: the
requirement of revision surgery due to relapse (n=7), pregnancy (n=2), lactation (n=2), known renal
insufficiency (n=3), and hematological disease (n=1).

Seven patients (1.6%) were considered to be recurrent CTS as we reported relapse-related symptoms, such as
persistent nocturnal and daytime pain and numbness, positive Tinel’s sign and Phalen’s maneuver on
clinical examination. Electromyography (EMG) revealed an irreversible axonal defect in the median nerve in
two patients and reduced transmission latency of motor and sensory fibers of the median nerve in five
patients. Therefore they were not included in the study because of revision open surgical decompression due
to CTS.

When evaluating differential diagnosis in the patient groups, peripheral polyneuropathy carpometacarpal
arthritis of thumb, nerve tumors, cervical radiculopathy (C6), flexor carpi radialis tenosynovitis, pronator
syndrome, Raynaud phenomenon, and pillar pain were not present [19-21].

The residual symptoms that the patients experienced and neuropathic drugs used following CTS surgery
were retrieved from the hospital records. Among the screened patients with CTS who had decompression
surgery (n=397 cases), 34 (8.56%) had persistent nocturnal numbness and tingling with occasional daytime
pain, indicating postoperative residual symptoms of CTS, and experienced reduced clinical complaints
during the postoperative period. The analysis of the medical records of these 34 patients showed that 19
patients did not receive gabapentin due to neuropathic symptoms after surgery (Group A), 14 of 19 patients
without gabapentin usage were randomly selected in the study (Group A), while 15 patients received
gabapentin for residual symptoms (Group B) (Table 1). Gabapentin had been discontinued in one patient due
to drug intolerance (somnolence, weakness, dizziness, headache, nausea, vomiting) thus this one patient
was not included in the study group (Group B). In case of drug intolerance due to side effects, the medication
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was continued by reducing each dose by 300 mg over three days. Gabapentin was discontinued in one patient
due to drug intolerance, and this patient was excluded from the analysis. Fourteen patients who had
nocturnal pain and numbness were retrospectively screened and they were assigned as Group B. Patient
hospital records review were compared between these two groups retrospectively.

 Group A Group B Patients who underwent revision

N 14 14 7

Tinel’s sign - - 6 +

Phalen maneuver 1 patient + 13 patients - 2  patients + 12 patients - 7 +

Nocturnal Pain 10+ 12+ 7+

Daytime Pain
2 patients occasionally moderate  
 

3 patients occasionally moderate
or rare

4 +

Nocturnal numbness 14+  (often) 14+ (often, 1 patient occasionally) 7 +

Nocturnal tingling (often, 1 patient occasionally) 14+ (often, 1 patient occasionally) 7+

Performance at hard work
12+ (None) 2+ ( Occasionally
Feeling difficulty)  

11+ (None) 3+ ( Occasionally
Feeling difficulty)  

7+,(Always Feeling difficulty)

Thenar atrophy
(Preperative period)

8+ 7+  

Opposition limitation of the
thumb (Preoperative
period)  

2+ Carpal tunnel decompression
plus modified Camitz
opponensplasty

1+ Carpal tunnel decompression
plus modified Camitz
opponensplasty

 

EMG - -
2; an irreversible axonal defect in the
median nerve 5; reduced transmission
latency  

TABLE 1: Patients with neuropathic complaints (Group A, B) and patients who underwent revision
surgery before starting gabapentin (Group A: patients who did not use gabapentin; Group B:
patients who received gabapentin for residual symptoms)
EMG: Electromyography

Among the patients receiving gabapentin for postoperative residual symptoms of CTS at six weeks, 14
patients were started gabapentin 600 mg/day b.i.d. as the initial dose. 14 patients (Group B) with residual
symptoms of CTS were given gabapentin 600 mg/dose twice daily (the total daily dose was 1200 mg for each
patient). Gabapentin was discontinued in one patient due to drug intolerance, and this patient was excluded
from the analysis (somnolence, weakness, dizziness, headache, nausea, vomiting) thus this one patient was
not included in the study group (Group B). The medical records of both patient groups were compared. Both
groups were allowed to receive an NSAID (etodolac) 300 to 600 mg/day for approximately postoperative two
or three weeks. The minimum duration of gabapentin use of the patients was 6 weeks. The maximum
duration of gabapentin use of the patients was 49 months.

Assessment tools
The functional outcomes were evaluated using the Functional Severity Score (FSS). The severity of
symptoms was assessed using the Symptom Severity Score (SSS). The Visual Analog Scale (VAS) was used to
evaluate numbness and sleep quality. All assessments were performed at six and 12 weeks postoperatively.
All four types of scoring were applied to cases in all four clinics. The visual analog scale is used to describe
the subjective complaints of patients. Numbness of the hand and sleep quality were recorded and measured
using a 10-cm visual analog scale (VAS), with the left end labeled “no numbness or good sleep quality” (0
cm) and the right labeled “very severe numbness or no sleep quality” (10 cm). We showed the patients the
10-cm ruler and asked them to mark the point along the ruler that represented their numbness or sleep
quality severity. Therefore we used a scale of 0 to 10 cm, we rounded off in the usual method (e.g., 5.3 cm
was rounded to 5 cm and 6.9 cm to 7 cm) [22-23].

Statistical analysis
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The power analysis of the study was performed using the G*Power program. Between Group A and Group B
for SSS scores at 12 weeks, an alpha (α) equal to 0.05 and a power (1-β) of 0.78 were assigned. Between
Group A and Group B for VAS-sleep quality at 12 weeks, an α equal to 0.05 and a power (1-β) of 0.77 were
assigned. Statistical analysis was performed using the SPSS for Windows version 25.0 software (IBM Corp.,
Armonk, NY, USA). Descriptive data were expressed in mean ± standard deviation (SD), median (min-max) or
number and frequency, where applicable. The independent t-test was used to identify the differences
between the groups. A p-value of <0.05 was considered statistically significant with a 95% confidence
interval (CI).

Results
Of the patients, nine were females and five were males in Group A and 10 were females and four were males
in Group B. The mean age was 52.18±17.37 (range, 34-72) years in Group A and 53.24±19.36 (range, 32-74)
years in Group B. There was no significant difference in the age and sex between the groups (p=0.21) (Table
2). One patient experienced headache and two patients had dizziness and dose adjustment was made due to
these side effects, which all resolved following adjustment. At six weeks after surgery (prior to the initiation
of gabapentin) and at 12 weeks postoperatively (six weeks after the gabapentin initiation), there was no
significant difference in the mean FSS scores between the two groups, either (p=0.540 and p=0.845,
respectively), indicating that gabapentin had no significant effect on the FSS scores during the postoperative
period.

 Group A Group B p-value

N 14 14  

Gender 9 F/5 M 10 F/4 M  

Age, years, mean±SD 52.18±17.37 53.24±19.36 .21*

Thenar atrophy 8 7  

Preoperative restriction of opposition 2 1  

Comorbidity
Diabetes mellitus (n=2) Diabetes mellitus (n=2)  

Hypothyroidism (n=0) Hypothyroidism  (n=1)  

    

TABLE 2: Patients’ characteristics (Group A: patients who did not use gabapentin; Group B:
patients who received gabapentin for residual symptoms)
*Independent sample t-test; no statistically significant difference is shown.

In addition, there was no significant difference in the mean SSS scores was observed at the postoperative six
weeks between the groups (p=0.761), six weeks after the initiation of gabapentin (Week 12), there was a
significant difference in the mean SSS scores between the two groups (p=0.025). A significant improvement
in the clinical scores with gabapentin was observed, as evidenced by the postoperative SSS scores in terms of
nocturnal numbness and occasional complaints (moderate, tolerable).

There was no significant difference in the VAS-numbness scores at six and 12 weeks between the groups
(p=0.786 and p=0.367, respectively). Gabapentin yielded no significant improvement in the clinical VAS
scores in terms of nocturnal numbness and occasional complaints (moderate, tolerable), following CTS
surgery.

Furthermore, at postoperative six weeks, there was no significant difference between the two groups for
VAS-sleep quality scores (p=0.261). At postoperative 12 weeks, however, there was a significant difference in
the VAS-sleep quality scores between the two groups (p<0.01). A significant improvement was achieved in
clinical scores with gabapentin on the VAS-sleep quality scores in terms of nocturnal numbness and
occasional complaints (moderate, tolerable), following CTS surgery (Table 3).
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 Group A Group B Independent samples t-test p values

FSS scores

Week 6 1.53±0.38 1.45±0.42 .540

Week 12 1.54±0.47 1.59±0.60 .845

SSS scores

Week 6 1.63±0.79 1.67±0.74 .761

Week 12 1.59±0.14 1.14±0.12 .025

VAS-numbness

Week 6 20.5±10.57 18.13±8.67 .786

Week 12 21.46±10.51 16.30±6.46 .367

VAS-sleep quality

Week 6 22.97±3.98 21.99±4.13 .261

Week 12 21.84±4.11 10.93±3.98 <0.01

TABLE 3: Clinical scoring and statistical analysis (Group A: patients who did not use gabapentin,
Group B: patients who received gabapentin for residual symptoms)
FSS: Functional Severity Score; SSS: Symptom Severity Score; VAS: Visual Analog Scale.

Discussion
In this study, we evaluated postoperative residual symptoms of CTS and investigated the effectiveness of
gabapentin in the treatment of residual symptoms. In some of our patients, even after successful median
nerve decompression surgery and the lack of any apparent etiological cause, nocturnal numbness, tingling
and pain with occasional day time pain persisted. However, the results of the Tinel’s and Phalen’s tests were
all negative.

Tung et al. classified secondary carpal tunnel surgery into three types as persistent, recurrent, and new
symptoms following CTS surgery. Recurrent symptoms may continue or be new-onset following surgery [24].
The most frequent reason for persistent symptoms after surgery is incomplete surgical relaxation [25-26]. As
surgical exploration of the distal transverse carpal ligament and proximal antebrachial fascia is difficult, the
decompression of these structures by mini-open or endoscopic techniques may fail. Unquestionably,
insufficient decompression is not the only cause and, additionally, fibrous proliferation and tenosynovitis
may be the cause of incomplete release [27]. Therefore, although we performed conventional open surgery in
all of our patients, we observed an intense fibrosis on the surgical field in all of our seven patients who
underwent revision surgery and were excluded from the study. In recurrent CTS, there is a precise period of
comfort following surgery; however, symptoms may manifest six months later. Epineurial fibrosis,
interstitial scarring, and soft tissue adhesion are among the most frequent causes of recurrent CTS [28-30].

Previous studies including postoperative CTS patients have shown successful results following surgical
decompression [31-34]. However, in spite of sufficient decompression, the rate of unsatisfactory results still
remains high in CTS surgery. In a recent study, Louie et al. reported a mild, moderate, or severe persistent
nocturnal pain in 7.4% and persistent numbness and nocturnal pain in 14.4% over a 10-year follow-up
following CTS surgery (n=113) [35]. In our study, persistent symptoms were seen in 7.7%; however, the
follow-up in the aforementioned study was made using the Levine-Katz Symptom Scoring scale, while we
used FSS and SSS in our study. According to our study results, nocturnal pain and numbness were seen only
in a small proportion of the patients (Of the 397 patients, 34 (8.56%) had residual symptoms).

In the literature, there is a very limited number of studies on the use of gabapentin for the medical
treatment of CTS, and most have reported contradictory results. Taverner et al. (n=25) treated their patients
with gabapentin at 1,800 mg daily dose for six months and observed a statistically significant decline in the
symptoms and pain, although they found no significant changes in EMG [36]. In another prospective,
randomized clinical study including 21 CTS patients, Duman et al. investigated the efficacy of gabapentin
treatment and observed a significant improvement in the clinical scores in patients receiving gabapentin
600 to 900 mg/day for three months, compared to the control group; however, in that particular study, no
data were available regarding the prognosis of patients following the discontinuation of the drug [37]. In an
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open-label study examining the efficacy and safety of gabapentin in CTS patients (n=41), Erdemoglu
demonstrated that gabapentin at a daily mean dose of 1,800 mg was effective in the medical treatment of
CTS at the end of six months; however, the lack of a control group is the main limitation of this study [38]. In
another recent double-blind, randomized, placebo-controlled study with eight weeks of follow-up (n=140),
gabapentin was not significantly different from placebo for the treatment of CTS in terms of the SSS scores
[39]. Therefore, the efficacy of gabapentin in the medical treatment of CTS is still controversial due to both
the limited number of studies and lack of comparative researches.

In our study, following 397 CTS operations, we created a group of 34 patients (8.56%) who had postoperative
residual symptoms of CTS. However, revision CTS surgery was carried out in only 1.6% of the patients with
positive EMG and physical examination findings. During 10-year follow-up period following CTS surgery,
Louie et al. reported that mild, moderate, or severe nocturnal pain persisted ongoing in 7.4% and numbness
and nocturnal pain persisted in 14.4% of the patients [35]. The higher incidence of these complaints in the
study of Louie et al. compared to our study can be attributed to the longer follow-up period of the study and
the use of a different scoring system [35].

Hesami et al. researched a study in 2018 on the treatment of carpal tunnel syndrome and gabapentin [40].
The cases were divided into four groups with different combinations of nocturnal splint, exercise and
gabapentin. Carpal tunnel syndrome was treated medically only for one month. The combination of
nocturnal splint, exercise and gabapentin improved VAS of pain and paresthesia compared to other dual
combinations. However, there was no differences in the SSS and FSS score. In the present study, we observed
four typical residual symptoms in CTS patients: nocturnal numbness, tingling, pain, and occasional daytime
pain without daytime numbness or tingling, which are all milder than the preoperative period with negative
Tinel’s and Phalen’s tests. In our study, gabapentin did not cause a significant change in the mean
postoperative FSS and VAS-numbness scores in these patients, while there was a significant change in the
mean SSS and VAS-sleep quality scores after CTS surgery. These findings indicate that, although gabapentin
did not result in changes either to functionality or daytime numbness in patients with or without occasional
daytime pain, nocturnal pain and numbness improved following CTS surgery. Of note, patients rated the
VAS-numbness score at that time of measurement; however, gabapentin led to a clinical improvement in the
mean SSS and VAS-sleep quality scores, as there was a significant improvement in the nocturnal symptoms. 

Nonetheless, there are some limitations to this study. Its retrospective design and the fact that operations
were performed by multiple surgeons are the main limitations. The fact that all surgeons had received
specialty training from the same university at different times, reduced our doubts about surgery and follow-
up. Tugrul et al. reported that surgeons in the same country were similar in their approach to carpal tunnel
syndrome [41]. Since all surgeons graduated from the same university and received hand surgery training
with the same comprehensions at different times during the specialty training. The study design also
precluded the creation of a placebo group as the control group and, therefore, only patients who underwent
CTS surgery and were or were not prescribed gabapentin were compared. Another limitation of this study is
the lack of the effect of gabapentin on EMG findings. In a previous study, however, gabapentin did not lead
to any change in EMG recordings in patients with median nerve neuropathy [36]. Furthermore, there was no
significant correlation between clinical and electrophysiological results of surgically treated CTS patients
[42].

The main strength of this study is that, to the best of our knowledge, it is the first study to identify
postoperative residual symptoms of CTS and to investigate the effectiveness of gabapentin in the treatment
of residual symptoms.

Conclusions
In conclusion, our study results suggest that gabapentin reduces postoperative nocturnal numbness and
pain in patients who have occasional or persistent nocturnal numbness following CTS surgery. Patients who
have residual postoperative carpal tunnel complaints can be given gabapentin 600 mg/day b.i.d. daily. We
recommend using the treatment for at least 6 weeks. Based on these results, we can speculate that
gabapentin is effective for neuropathic pain following CTS surgery. According to our clinical observations,
improvement of these complaints occurs within a few days following the initiation of the drug. We believe
that this study would pave the way for further studies which would provide an insight into the description
and classification of neuropathic symptoms after CTS surgery.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ankara Oncology
Training and Research Hospital, Ankara, TURKEY issued approval 2015-12 /190. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
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relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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