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Abstract

Introduction: Carpal Tunnel Syndrome (CTS) is a neuropathic disorder caused by compression of the median nerve,
leading to pain, tingling, and impaired hand function. The Upper Limb Tension Test (ULTT) and Kinesiotaping are
physiotherapy techniques that have shown individual benefits in managing CTS, yet their combined application remains
underexplored. This case report aimed to evaluate the effectiveness of combining ULTT and Kinesiotaping in reducing
pain and improving function in a CTS patient.

Methods: A 19-year-old female physiotherapy student diagnosed with CTS was treated with ULTT exercises to promote
neural mobility and Kinesiotaping applied to the affected wrist to provide structural support and enhance circulation.
Pain intensity was measured using the Visual Analog Scale (VAS) before and after the intervention. Observations on
hand mobility and functional performance were also documented.

Results: The patient demonstrated a marked reduction in VAS pain scores following the intervention. Additionally,
functional improvements in hand movement and daily activity performance were observed, suggesting enhanced
neuromuscular performance and reduced soft tissue stress.

Conclusion: The combined application of ULTT and Kinesiotaping was effective in reducing pain and improving hand
function in a young patient with CTS. This multimodal physiotherapy approach may provide a promising option for
conservative management of CTS. Further studies are recommended to validate these findings in larger populations.
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Introduction

Carpal Tunnel Syndrome (CTS) is a health condition caused by compression of the median nerve within the
carpal tunnel of the wrist. Symptoms may vary, ranging from morning tingling sensations in the fingers, early fatigue,
burning pain, numbness, or electric shock-like sensations in the fingers.! The median nerve is responsible for sensation
in the thumb, index finger, middle finger, and part of the ring finger, and also contributes to the motor control of certain
hand muscles.? The anatomical system of the wrist includes bones, muscles, ligaments, nerves, and blood vessels that
work synergistically to produce synchronized movements.?

The prevalence of CTS in Indonesia, particularly in Central Java, is notably high. A study in Pekalongan reported
a prevalence of 49.5% among workers with intensive wrist use. In Karanganyar, Central Java, 62% of workers in soy
sauce and condiment factories were diagnosed with CTS.# In general, the prevalence of CTS among occupations
involving repetitive wrist and arm movements ranges between 5.6% and 15%, underscoring the importance of
addressing CTS risk factors in the workplace.®

Early symptoms of CTS are typically sensory disturbances, while motor deficits appear in more advanced
stages. Sensory symptoms may include paresthesia, numbness, or electric shock-like sensations in the fingers,
particularly in the radial one-third distribution consistent with the sensory area of the median nerve. Occasionally, these
sensations may radiate to all fingers. Patients may also report pain, tingling, numbness in the median nerve projection
area, burning sensations, reduced grip strength, and finger swelling.®

The Upper Limb Tension Test (ULTT) exercise is designed to mobilize neural structures, particularly the radial
nerve. The procedure involves shoulder depression and internal rotation of the arm to approximately 10°. The ULTT
aims to provoke symptoms by positioning the shoulder, elbow, forearm, wrist, and fingers in a way that places tension
on neural structures.” Although no standardized dosage for ULTT exists, case studies on its use in physical therapy for
CTS provide relevant insights. One study applied ULTT 3 with 8 repetitions, twice a week, in three sets for 10 minutes,
focusing on stretching and strengthening.® This approach aims to enhance median nerve mobility and reduce CTS
symptoms.

Kinesiotaping functions to maintain motor activity, improve blood and lymphatic circulation, and accelerate the
healing of inflamed tissues. It is also effective in relieving pathological muscle tension. Kinesiotaping can directly
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enhance muscle strength by facilitating concentric fascia contractions, thereby improving tissue contribution and
promoting better muscle contractions and wrist function. Additionally, it may inhibit muscle spasms near the median
nerve, reducing excessive pressure and thereby alleviating both sensory and motor symptoms of CTS [Oktaviani &
Nurul Aktifah, 2021]. The analgesic effect is explained through the gate control theory, in which kinesiotaping enhances
afferent input and mechanical receptor discharge toward the spinal cord. As a non-invasive therapy that does not
interfere with daily activities, kinesiotaping may help reduce pain and improve functional hand status. When applied,
kinesiotaping lifts the fascia and soft tissue, creating more space around inflamed areas.®

Previous research has shown that ULTT, particularly ULTT 1, is a reliable diagnostic and management tool for
CTS. ULTT 1 has been proven effective in physical therapy assessment of CTS, although it primarily emphasizes elbow
extension as a key measurement outcome. Other physiotherapy interventions have also demonstrated effectiveness in
reducing pain, enhancing muscle strength, and improving hand function, including Transcutaneous Electrical Nerve
Stimulation (TENS), ultrasound therapy, and strengthening exercises. '

This study aims to deepen understanding of the mechanisms of action of ULTT and kinesiotaping. Both
interventions are believed to reduce pressure on the median nerve, facilitate tendon mobility, and improve blood
circulation in the affected area, thus supporting the healing process and alleviating CTS symptoms. The combined use
of these interventions is worth reporting, as few studies have examined their short-term effectiveness when used
together.

While prior studies have demonstrated that ULTT helps alleviate symptoms such as pain and impaired hand
use in CTS patients, this case report contributes further by explaining the underlying mechanisms by which ULTT
benefits median nerve function and improves daily activities. Furthermore, this study presents a comparative perspective
by integrating ULTT with kinesiotaping, allowing for better-informed clinical decision-making in choosing the most
appropriate therapeutic intervention for CTS.

This case report focuses on a 19-year-old female physiotherapy student, Ms. N, who reported left-hand pain
and tingling sensations, especially stiffness in three fingers, predominantly at night. Pain was aggravated by activities
such as prolonged typing or motorcycle riding and significantly interfered with her academic and daily life. The symptoms
had persisted for six months, associated with frequent laptop use. The patient also had a habit of using her phone while
lying on her side, with the wrist bearing weight. She had a history of wrist injury but had not received specific physical
therapy before, relying only on general stretching. She did not take any oral analgesics.

Methods

This study employed a case study design, selected for its capacity to explore in-depth the individual response
of a patient to a combined intervention of Upper Limb Tension Test (ULTT) exercises and kinesiotaping in the
management of Carpal Tunnel Syndrome (CTS). A case study was deemed more appropriate than an experimental
design due to the relatively rare incidence of CTS among young individuals—particularly physiotherapy students—and
the suboptimal response to previous conventional therapies. This approach enabled a detailed evaluation of the patient’s
condition before and after the intervention within a short timeframe.

The subject of this study was Ms. N, a 19-year-old physiotherapy student at Muhammadiyah University of
Pekajangan, Pekalongan. The patient had no history of systemic disease, trauma, or other neurological disorders that
could influence the study outcome. Inclusion criteria consisted of patients aged 18 to 25 years with a diagnosis of mild
to moderate CTS and not currently undergoing other therapies. Exclusion criteria included acute injury to the upper
extremity, allergy to kinesiotaping materials, or the presence of severe comorbidities.

The CTS timeline began in the first month, when the patient reported pain, tingling, numbness, and stiffness in
the fingers of the left hand during activity. In the third month, the patient consulted a physiotherapist, underwent a
physical examination and specific tests, and was diagnosed with CTS. By the seventh month, the symptoms had
significantly interfered with daily activities. As the patient had not previously received medical or physiotherapy
treatment, it was decided to initiate a combined intervention of ULTT exercises and kinesiotaping.

Physical examination revealed pain during flexion of the left wrist. Both Phalen’s and Tinel’s tests yielded
positive results. The severity of numbness and tingling sensations was assessed using the Visual Analog Scale (VAS),
with initial scores of 6/10 for both pain and numbness. No muscle atrophy or joint range of motion limitations were
observed.

The CTS diagnosis was established based on clinical history, physical examination, and specific tests (Phalen’s
and Tinel's). A key diagnostic challenge was differentiating CTS from other peripheral neuropathies or cervical
radiculopathy, thus necessitating thorough physical and medical history assessments. Electromyographic evaluation
was not conducted due to facility limitations.

ULTT exercises were administered twice weekly, with each session consisting of three sets lasting 10 minutes
each, over a period of four weeks. Exercises were supervised by a physiotherapist according to the standard protocol
for median nerve mobilization. Kinesiotaping was applied every 2 to 3 days during the first two weeks or until the patient
reported significant improvement. The taping technique followed established protocols for CTS, involving application on
the wrist and forearm with 10-15% tension. Each application session lasted approximately 10 minutes, and the patient
was educated on tape maintenance at home.

Pain intensity was measured using the VAS before and after the intervention. Descriptive analysis was used to
compare VAS scores and the patient's subjective reports before and after the intervention. Evaluations were conducted
at baseline, mid-intervention (week 2), and post-intervention (week 4). The data were analyzed to assess changes both
numerically and qualitatively in response to the therapy.
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After four weeks of intervention, the VAS pain score decreased from 6/10 to 3/10, and numbness symptoms
were significantly reduced. The patient reported improved ability to perform daily activities and a reduction in the
frequency of tingling. No adverse effects from kinesiotaping were observed.

This case study demonstrates that a tailored combination of ULTT exercises and kinesiotaping can yield optimal
outcomes in managing CTS, particularly in younger patients. The detailed intervention protocol presented here may be
applicable to similar cases. Physiotherapists are encouraged to individualize treatment plans based on patient
characteristics and to conduct ongoing monitoring to ensure sustained therapeutic outcomes.

Results
Pain Assessment

To provide an overview of the patient’s clinical status and treatment outcomes, the following tables present the
vital signs and changes in pain scores during therapy sessions. The patient’s baseline physiological condition was first
assessed to ensure safety prior to intervention. Table 1 presents the patient’s vital signs, including heart rate, respiratory
rate, blood pressure, and temperature, which remained within normal ranges throughout the observation period.

Table 1. Vital Signs

Parameter Value

Blood Pressure 130/80 mmHg
Respiratory Rate 20 breaths/min
Heart Rate 70 beats/min
Body Temperature 36°C

To evaluate the clinical effectiveness of the combined intervention, pain levels were monitored across therapy
sessions. Table 2 summarizes the changes in pain scores, measured using the Visual Analog Scale (VAS),
demonstrating a progressive reduction in pain intensity following treatment.

Table 2. Pain Scores Across Therapy Sessions

Pain Condition Baseline (T0) Final Session (T4)
At Rest 3 3
On Pressure 6 3
During Movement 3 3

Intervention Outcomes

The Upper Limb Tension Test (ULTT) was administered as a therapeutic intervention aimed at mobilizing the
median nerve, thereby reducing pain and enhancing nerve mobility. ULTT sessions were conducted twice weekly,
comprising three sets of 10-minute exercises over a four-week period. This approach aligns with established protocols
for neurodynamic mobilization in cases of median nerve compression.

Kinesiotaping was applied every 2—-3 days during the initial two weeks of therapy or until significant symptom
improvement was observed. The taping technique targeted the wrist and forearm areas with a tension of 10-15%,
adhering to standard kinesiotaping protocols for carpal tunnel syndrome (CTS). Each application session lasted
approximately 10 minutes, and patients received guidance on tape maintenance at home.

Tendon Gliding Exercises were incorporated to facilitate median nerve mobilization and improve tendon
excursion within the carpal tunnel. These exercises are designed to enhance flexibility and reduce the risk of adhesions,
contributing to symptom relief in CTS.

Functional Improvements

Post-intervention assessments indicated a significant reduction in pain and an improvement in wrist mobility.
The patient reported decreased tingling sensations and enhanced ability to perform daily activities. No adverse effects
were associated with the ULTT or kinesiotaping interventions. However, it was noted that the kinesiotape occasionally
detached due to the patient's physical activities, suggesting a need for improved adherence strategies in future
applications."

The combination of ULTT and kinesiotaping demonstrated efficacy in alleviating symptoms of CTS in a young
adult patient. These findings are consistent with previous studies highlighting the benefits of neurodynamic techniques
and kinesiotaping in managing CTS symptoms. The interventions contributed to pain reduction, improved nerve mobility,
and enhanced functional capacity of the hand.'?
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Figure 2. Kinesiotape Application on Patient's Wrist
Note: The figure illustrates the proper application technique of kinesiotape on the patient's wrist, following the described
protocol.
In conclusion, the integrated use of ULTT and kinesiotaping presents a viable non-invasive therapeutic approach
for managing CTS, particularly in young adults. Further research with larger sample sizes is recommended to generalize
these findings and optimize intervention protocols.

Discussion

The present study demonstrates that the combination of Upper Limb Tension Test (ULTT) exercises and
kinesiotaping effectively reduces pain intensity in a patient with Carpal Tunnel Syndrome (CTS), as evidenced by a
reduction in Visual Analog Scale (VAS) scores from 6/10 to 3/10 over a four-week intervention period. This finding
supports the hypothesis that a multimodal approach targeting both neural mobility and soft tissue support may yield
superior therapeutic outcomes compared to single-modality treatments.

ULTT functions by mobilizing and stretching the median nerve, which is often compressed in CTS, thereby
improving axoplasmic flow, reducing intraneural edema, and facilitating peripheral nerve gliding.'® Enhanced neural
mobility has been associated with decreased nociceptive input and improved sensorimotor function in entrapment
neuropathies.' Concurrently, kinesiotaping is believed to reduce subcutaneous pressure, improve lymphatic drainage,
and facilitate proprioceptive input without restricting range of motion. The elasticity of the tape supports muscle activation
and joint stability, contributing to functional improvement.'®

When applied in combination, ULTT and kinesiotaping appear to act synergistically—ULTT enhances neural
dynamics while kinesiotaping provides continuous mechanical and sensory support. This dual-action approach may be
especially beneficial in the early to moderate stages of CTS, where reversible neurovascular compromise still
predominates. This integrated strategy addresses not only the neural component of CTS but also its musculoskeletal
and circulatory dimensions, aligning with contemporary principles of neurodynamic-based rehabilitation.®

Previous studies have largely investigated these modalities in isolation. For instance, Fitriani focused on the
use of ULTT or passive modalities such as Transcutaneous Electrical Nerve Stimulation (TENS) and ultrasound.
Similarly, Haikal Muhammad Rifqi et al. highlighted the efficacy of ULTT alone in reducing CTS symptoms. However,
the limited exploration of combined interventions leaves a critical gap in evidence-based practice, particularly regarding
synergistic effects and individualized treatment protocols. This study contributes to that gap by illustrating the potential
of a combined, patient-centered approach.

Research by Lee et al. further supports the utility of kinesiotaping in CTS, demonstrating improvements in both
pain and function. Compared to rigid splints, kinesiotaping provides dynamic support, enabling continued occupational
function—a crucial consideration for populations such as students, office workers, and manual laborers. These
populations often cannot afford complete immobilization, and thus benefit from interventions that maintain mobility while
reducing symptom burden.'”-18

Despite these promising outcomes, this study has inherent limitations. As a single-case design, the findings
cannot be generalized to a broader population. Individual variability, including the severity and chronicity of CTS,
comorbid conditions, and adherence to the therapy protocol, may significantly influence outcomes. Furthermore, the
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short duration of follow-up (four weeks) precludes conclusions about the long-term sustainability of the observed
improvements. Neuropathic symptoms may fluctuate over time, and the absence of long-term data limits the ability to
assess recurrence rates or lasting functional gains.

Another important consideration is the lack of a control group or comparison to other standard interventions.
The inclusion of a randomized control group receiving either a placebo, splinting, or another physiotherapeutic modality
would strengthen the validity of the findings. Additionally, outcome measures beyond pain intensity, such as functional
scales (e.g., the Boston Carpal Tunnel Questionnaire or grip strength assessments), would offer a more comprehensive
evaluation of therapeutic impact.

Despite these limitations, this case underscores the potential clinical value of combining ULTT and kinesiotaping
in the conservative management of CTS. As CTS is among the most prevalent entrapment neuropathies, particularly in
occupations involving repetitive wrist activity, the development of effective, accessible, and patient-friendly interventions
is of high priority in musculoskeletal and neurological rehabilitation.

Implications for future research include conducting larger-scale randomized controlled trials with long-term
follow-up periods to assess the durability of effects and establish clinical guidelines. Future studies should also explore
the influence of various patient factors (e.g., gender, hand dominance, occupational demands, and symptom duration)
on treatment responsiveness. Comparative studies examining ULTT + kinesiotaping against standard treatments like
corticosteroid injection, splinting, or surgery would provide valuable insights into their relative efficacy and cost-
effectiveness.

In conclusion, the integration of ULTT and kinesiotaping represents a promising, non-invasive approach for
managing CTS symptoms, especially in individuals requiring sustained hand functionality. This multimodal strategy
aligns with the broader trend in physiotherapy towards individualized, function-oriented care and may contribute to
optimizing rehabilitation outcomes in clinical practice.

Conclusion

Based on the identified clinical problem and the patient's condition, the physiotherapy intervention provided in
this case consisted of Upper Limb Tension Test (ULTT) exercises and kinesiotaping. This study aimed to evaluate the
effect of combining ULTT exercises with kinesiotaping on pain reduction in a patient with Carpal Tunnel Syndrome
(CTS). The objective was successfully achieved, as the combined intervention yielded positive results in terms of both
pain reduction and improved wrist function.

Over the course of the intervention period, this case study demonstrated that the integration of ULTT exercises
and kinesiotaping holds significant potential in alleviating pain and enhancing functional ability in individuals with CTS.
However, further research with more robust study designs—such as randomized controlled trials involving larger sample
sizes and long-term follow-up—is necessary to confirm these findings. Comparative studies with control groups are also
needed to validate the long-term effectiveness and clinical applicability of this multimodal approach.
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