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ABSTRACT
Introduction: Carpal Tunnel Syndrome (CTS) is a neuropathy caused by median nerve compression that
often causes pain and impaired hand function. This study aims to determine the effect of tendon nerve
mobilization intervention on pain reduction in CTS patients at Indriati Hospital. Methods: The study used
a quasi-experimental design with a one-group pre-test and post-test approach without control group. A total
of 28 participants with mild to moderate CTS symptoms participated in the intervention program for 3 weeks
(3 times a week). Pain was assessed using a Visual Analogue Scale (VAS), data analysis in this study used
paired sample t-test. Results: The findings showed a significant decrease in pain scores from an average of
6.5 (pre-test) to 3.4 (post-test) with a significance value of p = 0.018. Conclusion: These findings indicate
that tendon nerve mobilization is effective in reducing pain in CTS patients. This exercise is also easy to
perform and has the potential to be a safe and efficient conservative intervention. Further research with a

control group and a larger sample size is needed to strengthen the scientific evidence.
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INTRODUCTION

Musculoskeletal Disorders (MSDs) are the
most common occupational health problems in
the 27 European Union countries according to the
International Labour Organization (ILO)'s
Prevention of Occupational Diseases Plan. CTS
accounted for 59% of all MSDs recognized by the
European Office for Occupational Disease
Statistics in 2005. The Occupational Safety and
Health Administration (OSHA) states that factors
related to the work itself are risk factors for
MSDs, such as body posture during work,
vibration and temperature, repetitive movements,
environmental characteristics, and the tools used
(Putra et al., 2021).

Carpal Tunnel Syndrome (CTS) is defined
as compression of the median nerve at the wrist,
followed by decreased nerve function. CTS is the
most expensive upper extremity musculoskeletal
disorder in the United States, costing more than
$2 billion annually. In the United States, CTS has
an incidence of 5.8% and a prevalence of 7% to
19%, with higher rates seen in industrial workers,
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women, and the elderly (Wright & Atkinson,
2019).

This research in its integrative approach to
tendon and nerve mobilization as a specific and
targeted physiotherapy intervention for managing
pain in Carpal Tunnel Syndrome. Unlike previous
studies that generally focused on only one
technique, such as nerve gliding or tendon
gliding, this study examines the synergistic effect
of combining the two on pain reduction
mechanisms. Another novelty lies in exploring
the relationship between peripheral tissue
mobility and pain modulation through increased
intraneural flow and reduced mechanical pressure
on the median nerve. Furthermore, this study has
the potential to enrich evidence-based practice in
neuromuscular physiotherapy by providing a
more effective, measurable, and applicable non-
invasive intervention approach in clinical
settings. Thus, this study not only fills the
literature gap regarding the effectiveness of
combined mobilization techniques but also opens
up opportunities for the development of more
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comprehensive therapy protocols for pain
management in CTS patients.

In carpal tunnel, nerve and tendon gliding
exercises are a mechanical intervention that can
increase median nerve vascularization and
promote soft tissue regeneration. Edema can be
reduced, median nerve activity can be increased
by reducing tension on the surrounding
connective tissue, and nociception can be
improved by decreasing the concentration of
inflammatory substances and increasing the
sensitivity of the peripheral nervous system
through active nerve and tendon gliding exercises
(Sekaringtyas et al., 2021).

Several hand and wrist movements are
involved in nerve and tendon gliding exercises.
The primary goal of these exercises is to relieve
symptoms, designed to minimize pressure on the
median nerve in the wrist. Additionally, these
exercises can help reposition the tendons, thereby
increasing the joint's range of motion and
extending the range of motion in CTS sufferers
(Putri, 2019).

Nerve and tendon gliding exercises can
improve the recovery process from median nerve
compression in the carpal tunnel and the
symptoms it causes. These exercises reshape and
stretch the tenosynovium surrounding the carpal
tunnel. This potentially reduces compression and
adhesions in the carpal tunnel. This means that
these exercises can progressively alleviate
symptoms by returning anatomical structures to
their original position, thereby reducing
compression and adhesions in the carpal tunnel
and gradually relieving symptoms. Furthermore,
these effects can increase venous return from the
median nerve, which in turn reduces pressure
(Putri, 2019).

Nerve and tendon gliding exercises, when
performed on individuals with CTS, can allow the
nerve to travel through its maximum range. There
may be a redistribution of the points of maximal
compression on the median nerve within the
carpal tunnel by exposing various points of the
nerve to the area of maximal compression beneath
the transverse carpal ligament. This "milking"
effect will increase venous return from the
median nerve and may restore a linear
relationship between the median nerve and the
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flexor tendon displacements (VAIDYA &
NARIYA, 2020).

Based on research (Asmoro & Pristianto,
2022), nerve and tendon gliding exercises can
relieve pain and paresthesia in carpal tunnel
syndrome after three repetitions. Each position is
held for five seconds and repeated five times. This
exercise requires maintaining the fingers and
hand in six different positions for six minutes
(Razali et al., 2022).

METHODS

The application of nerve and tendon
gliding exercises can cause stretching of
adhesions in the carpal tunnel so that it can
expand the longitudinal area of contact between
the median nerve and the transverse carpal
ligament, reduce tenosynovial edema, increase
venous return from nerve fibers, and reduce
pressure in the carpal tunnel (Bartkowiak et al.,
2019). Nerve and tendon gliding exercises can
reduce soft tissue adhesions and relieve CTS
symptoms. Performing nerve and tendon gliding
exercises can stretch the soft tissue adhesions in
the carpal tunnel, thereby improving the relative
trajectory of the median nerve (Sheereen et al.,
2022).

Figure 1. Nerve Mobilization Exercise
This study used a quantitative method with
a quasi-experimental type using a one-group pre-
test and post-test design without a control group.
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The aim was to determine the effect of nerve
mobilization exercise on pain in CTS cases. In
this study, one group was given a nerve
mobilization exercise program with a frequency
of 3x a week for 3 weeks.

Figure 2. Research Design

This research sample was taken using
purposive sampling by paying attention to
inclusion and exclusion criteria. Inclusion criteria
in this study: 1) Age 30-58 years 2) Male and
female 3) Experiencing one of the CTS
complaints 4) Mild to moderate symptoms 5)
Positive clinical provocative test (Phalen's test or
Tinel's sign). Exclusion criteria: 1) Wrist trauma
2) Having comorbidities (eg: Diabetes mellitus
and rheumatoid arthritis) 3) Pregnancy 4) Open
wounds. Drop out: 1) While following the
exercise program the subject falls ill 2) Not
following fully from start to finish or stopping
midway during the course of the study.

This research was conducted at Indriati
Hospital Solo Baru in May and June 2025. Data
processing used univariate analysis, with
variables analyzed including age, gender, and
pain before and after the intervention. Bivariate
analysis used a paired t-test to determine the
effect of nerve and tendon gliding mobilization.

This research has obtained research ethics
approval with Number 442/V/AUEC/2025 issued
by the Health Research Ethics Committee of
'Aisyiyah University Surakarta.

RESULTS

This study used a quasi-experimental
design with a one-group pre-test and post-test
approach without a control group. Twenty-eight
subjects with mild to moderate Carpal Tunnel
Syndrome (CTS) symptoms who met the
inclusion criteria participated in a three-week
intervention, administered three times per week.
The Visual Analogue Scale (VAS) was used to
assess pain. Assessments were conducted before
and after the intervention.
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Table 1. Respondent Characteristics Based on

Age
Age (n)
29-45 14 (50%)
46-61 14 (50%)
Total 28 (100%)

Respondent characteristics based on age
from a total of 28 respondents were 14 (50%)
respondents aged between 29-45 years, and 14
(50%) respondents aged 46-61 years.
Table 2. Respondent Characteristics Based on

Gender
Gender (n)
Female 24 (85%)
Male 4 (15%)
Total 28 (100%)

Respondent characteristics according to
age from a total of 28 (100%) respondents, 24
(85%) were female and 4 (15%) were male.
Table 3. Pain characteristics before and after

treatment
Pain Average VAS
Pre-test 6.5
Post-test 34

Pain characteristics before and after
treatment average pain score before intervention
(pre-test) 6.5 average pain score after intervention
(post-test): 3.4, with an average pain reduction of:

3.1 points.
Table 4. Normality Data Test
Variable Sig.
Pain Pre 0.065
Pain Post 0.071

From the results of the data normality test
using the Shapiro Wilk Test, it was found that the
pain value before the intervention had a p value =
0.065 (p>0.05) and the pain value after the
intervention p=0.071 (p>0.05), which means that
the pain value before and after the intervention
had a normal data distribution.

Table 5. Results of the Influence Test

Influence Sig.
VAS Pre-Post 0.018
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The findings of the statistical test with the
Paired sample T-Test showed a p-value < 0.05,
indicating that there was a statistically significant
difference between the pre-test and post-test
scores.

DISCUSSION

Study findings indicate that tendon nerve
mobilization intervention significantly reduced
pain intensity in CTS patients at Indriati Hospital.
This reduction indicates the effectiveness of the
nerve and tendon gliding exercises provided
(Papacharalambous et al., 2022).

Carpal Tunnel Syndrome (CTS) is a
neuropathy caused by compression of the median
nerve in the carpal tunnel, which causes sensory
and motor impairment in the hand. CTS is known
to be a multifactorial condition influenced by
various risk factors, including gender,
occupation, systemic comorbidities (such as
diabetes or hypothyroidism), and age (Mondelli et
al., 2005). Among these factors, age plays a
significant role in determining an individual's
susceptibility to CTS (Hernandez-Secortn et al.,
2021).

Several studies have shown that the
prevalence of CTS increases with age. The peak
incidence of CTS generally occurs between the
ages of 40 and 60, with the highest incidence
found in the age group >50. This is related to the
physiological changes that occur in body tissues
with aging (Lacourpaille et al., n.d.). In older
adults, the regenerative capacity of peripheral
nerves and soft tissues tends to decline. Nerve
remyelination is slower, and the activity of
antioxidant enzymes that protect nerves from
oxidative damage also decreases. Consequently,
when the median nerve is repeatedly or
chronically compressed, older adults are more
susceptible to more severe clinical symptoms of
CTS and slower recovery (Paquette et al., 2021).

Many epidemiological studies have shown
that CTS is more common in women than in men.
The incidence ratio between women and men
varies between 2:1 and 9:1, depending on the
population and the diagnostic method used (Eros
et al., 2024). The highest incidence is found in
women aged 40-60 years, which also correlates
with the perimenopausal and menopausal periods
(Feng et al., 2021; Mohammad, 2019).
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The physiological mechanism of gliding
exercises explains that it helps reduce adhesions
and pressure on the median nerve in the carpal
tunnel, improves blood and lymph circulation,
and reduces the accumulation of inflammatory
substances in the area (Nunez de Arenas-Arroyo
et al., 2021). By actively mobilizing nerves and
tendons, anatomical structures are returned to
their original position, minimizing mechanical
irritation and improving the function of the
peripheral nervous system (Sheereen et al.,
2022)(Tatsios et al., 2024).

These results align with previous research
(Putri, 2019; Vaidya, 2020) which states that this
exercise can reduce edema, pain, and improve
hand function. From the results of brief interviews
with participants, most stated that pain gradually
decreased during the 2nd and 3rd weeks (Ceylan
et al., 2023). In addition, they felt more
comfortable in performing activities that
previously felt difficult, such as gripping objects,
typing, and carrying light objects (Beddaa et al.,
2022)(Jiménez-del-Barrio et al., 2022).

According to (Kaur et al., 2016)(Romero-
Morales et al., 2022) nerve gliding exercise
therapy is a physiotherapy technique that involves
stretching the tendons and nerves in the wrist to
relieve pain and reduce adhesions. The goal of
nerve gliding exercise in CTS patients is to
increase median nerve mobility post-surgery,
based on Ballestero-Pérez et al. (Ballestero-Perez
et al., 2017). It is hypothesized that nerve gliding
exercise has various effects, including increasing
venous blood flow in the median nerve, reducing
tunnel pressure, and lengthening adhesions (Ijaz
et al., 2022; Khademi et al., 2023).

Physiotherapists often use Tendon and
Nerve Gliding as a mechanical-based treatment
modality that aims to increase the vascularization
of the median nerve in the carpal tunnel and
encourage soft tissue regeneration (Savage &
Albano, 2020)(Cihan et al., 2024). Tendon and
Nerve gliding exercises have the potential to
reduce edema, increase median nerve mobility,
and reduce adhesions in the surrounding
connective tissue. Scalise et al. further stated that
the tenosynovium undergoes remodeling and
elongation around the carpal tunnel structures
during exercise, which reduces adhesions and
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compression on structures within the carpal
tunnel. Adhesions and compression in the tunnel
can be reduced, and symptoms can be
progressively reduced, as these anatomical
structures are returned to their original and proper
positions through this exercise (Leblebicier et al.,
2022; Scalise et al., 2021)

This study's main strength lies in its
specific and applicable intervention focus,
namely a combination of tendon and nerve
mobilization in patients with Carpal Tunnel
Syndrome. This approach is relevant to clinical
practice because it is non-invasive, easy to
implement, and does not require special
equipment, potentially increasing patient
compliance. Furthermore, the use of objective
parameters such as the Visual Analog Scale
(VAS) provides a quantitative measure of pain
changes, supporting the validity of the study
results. The relatively short intervention duration
(3 weeks) yet significant results are also an added
value, demonstrating the effectiveness of the
therapy.

On the other hand, this study has several
limitations. The primary focus on pain reduction
did not encompass other important aspects, such
as muscle strength, sensory function, or the
patient's overall quality of life. Furthermore, the
lack of a control or comparison group could
question the study's internal validity, as it is
difficult to determine whether improvements are
solely due to the intervention. The relatively short
duration of the study also made it insufficient to
evaluate long-term effects or the likelihood of
recurrence. Variations in CTS severity, which
may not have been rigorously controlled, could
also impact the generalizability of the results.

The clinical implications of the study, "The
Effect of Tendon-Nerve Mobilization on Pain
Relief in Carpal Tunnel Syndrome," demonstrate
that tendon-nerve mobilization intervention can
be integrated as a practical, conservative therapy
option in the management of patients with carpal
tunnel syndrome, particularly in mild to moderate
cases. This technique provides an effective, non-
invasive alternative to reduce pain while
improving hand function, making it suitable for
use both in healthcare settings and as a home
exercise program. Furthermore, because it
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requires no specialized equipment and is

relatively easy to teach, this intervention has the

potential to improve therapy cost-efficiency and

patient compliance. Within the context of

neuromuscular physiotherapy practice, this

approach can enrich rehabilitation protocols by

emphasizing the combination of tissue

mobilization as a safe, measurable, and evidence-
based strategy.

CONCLUSION

Based on the research results, it can be
concluded that tendon nerve mobilization
intervention was associated with reduced pain
intensity levels in patients with mild to moderate
Carpal Tunnel Syndrome. This is indicated by a
significant decrease in pain scores based on the
Visual Analog Scale (VAS) after three weeks of
intervention with a frequency of three times per
week, namely from an average of 6.3 to 3.4. In
addition, this exercise also provides additional
benefits in the form of increased comfort and
function in daily hand activities, with the
advantage of being easy to perform without the
need for special equipment. Thus, tendon nerve
mobilization can be recommended as part of a
conservative  approach in  neuromuscular
physiotherapy that is safe, effective, and
economical for the treatment of CTS.
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