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ABSTRACT

Aim: Kinesiotaping (KT) is a non-invasive method used for the treatment of pain and muscle dysfunction. In this study we
assess the effect of KT on carpal tunnel syndrome (CTS).

Material and Method: A total of 56 patients diagnosed with CTS were randomly selected and KT applicated two times for a
period of three days. Results were evaluated before and after the application using the Boston carpal tunnel questionnaire,
the visual analog scale (VAS) and the Duru6z hand index.

Results: The mean age of the patients included in the study was 42.9+11.7 years, with 41 being female (73.2%) and 15 male
(26.8%). A majority of the KT applications (83.2%) were done on the right hand of the patients, 8.9% were on the left hand,
and 1.8% were bilateral. There was a statistical difference, according to Paired-samples t test of VAS, Boston carpal tunnel
questionnaire and Durudz hand index. (p = 0.00/p=0.000/p= 0.011). Moreover, in terms of gender, the Boston function
severity score (FSS) after application was statistically higher in the female participants compared to the male participants (p
=0.047).

Conclusion: Following the application of KT, pain intensity was reduced, hand function and daily activities were improved
for the patients with CTS. Greater improvement was observed after the application with KT in the male patients compared
to the female patients.
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0z
Amacg: Kinezyobantlama (KT), agn ve kas disfonksiyonunun tedavisinde kullanilan noninvazif bir ydntemdir. Bu ¢alismada
KT'nin karpal tiinel sendromu (KTS) Gizerindeki etkisini degerlendirdik.

Gerec ve Yontem: KTS tanili toplam 56 hasta rastgele secildi ve iki kez li¢ giin streyle KT uygulandi. Bulgular, Boston karpal
tinel anketi, gorsel analog skala (VAS) ve Durudz el indeksi kullanilarak uygulamadan dnce ve sonra degerlendirildi.

Bulgular: Calismaya dahil edilen hastalarin yas ortalamasi 42,9 + 11,7 yil, 41'i kadin (%73,2) ve 15'i erkekti (%26,8). KT
uygulamalarinin cogunlugu (%83,2) sag el, %8,9 solda ve %1,8 bilateral olarak yapildi. VAS, Boston karpal tiinel anketi ve
Duru6z el indekslerinde eslestirilmis 6rneklem t testine gore istatistiksel olarak anlamli bir fark vardi (p=0.00 / p=0.000 /
p=0.011). Ayrica, cinsiyet acisindan, uygulama sonrasi Boston fonksiyonel siddet skoru (FSS), kadin katilimcilarda erkek
katilimcilara gore istatistiksel olarak daha yiiksekti (p=0.047).

Sonug: KT uygulamasinin ardindan KTS'li hastalarda agri siddeti azalmis, el fonksiyonu ve glinliik aktiviteler iyilesmisti. Erkek

hastalarda KT ile uygulama sonrasi kadin hastalara gore daha fazla iyilesme gozlendi.

Anahtar kelimeler: karpal tiinel sendromu, kinezyobantlama, agri, ndropatik agri

INTRODUCTION

Entrapment neuropathy is the result of pressure on a
peripheral nerve as it passes through a narrow canal that is
bounded by stiff tissues. In spite of their ubiquitous nature,
they are underdiagnosed, underreported, and sometimes
not properly managed. Entrapment neuropathies are of
various types, but the most common type is CTS. Clinical
symptoms include pain, numbness and weakness in the
hands and ankles [1,2]. Mechanisms involved in the
pathophysiology of entrapment neuropathies
mechanical compression and nerve ischemia [3]. Almost half

include

of work-related injuries involve CTS, the results of which
cause interruption to work. Conservative methods should be
applied in mild to moderate cases, while surgery is
recommended for severe cases [1,2].

Kinesiotaping (KT) is an elastic bandage that lifts up the skin,
relieving compression to increase blood and lymphatic flow
and reduce pain in the muscle and joint injuries [4]. Despite
its widespread use in sports, there is only a very limited
amount of quality evidence yielded from the studies in the
literature that serves to demonstrate the superiority of KT
over other elastic bands, and furthermore, there are only a
small number of cases showing KT to be a successful
treatment option for nerve entrapment neuropathies.
Application direction, duration, frequency, and degree of
tension related to KT have not yet been described in enough
detail to produce a protocol [5]. Well-designed experimental
researches are needed to support the use and effectiveness
of KT. In the present study, we investigated the efficacy of KT
in patients diagnosed with CTS.
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MATERIAL AND METHOD

The study designed as experimental. A total of 56 patients
who had been admitted to our Hospital with complaints of
hand numbness and/or pain (at least 3 months) and were
thereafter diagnosed with CTS clinically and / or through
electrophysiological modalities were included in the study.
The age, gender, and affected hand of the patients were
recorded. To assess the pain complaints of the patients, the
visual analog scale (VAS; from 0 = no pain to 10 = the worst
pain) was used, while for the evaluation of hand functions,
the Boston carpal tunnel questionnaire and Duru6z hand
index were applied before and at the end of the application.
KT was applied 2 times, at least 72 hours period, with 3 days
interval. All participants completed the application protocol.
An informed consent form was provided from the
participants.

Patients were instructed to not remove the band for at least
3 days (except in the case of allergies, discomfort,
spontaneous band removal). No other treatment was
offered in addition with KT. Patients who were receiving
medical treatment or physiotherapy or had undergone
surgical treatment for CTS were excluded from the study, as
well as those with additional musculoskeletal diseases
(cervical pathology, ulnar neuropathy, lateral epicondylitis,
fibromyalgia, arthritis) resulting in hand pain or numbness.

KT Application Technique

Skin cleaning was performed before applying the KT. The
application of KT was carried out by the same healthcare
professional, as shown in Figure 1. The wrist and
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Figure 1. The technique of Kinesiotape application in carpal tunnel
syndrome. The vertical band was applied over the third and fourth
digits with 50% mean stretch from the dorsum of the hand up to
the wrist, and without any stretch (0%) from the wrist up to the
forearm (5 cm below the medial epicondyle). The strip bonding
technique / area correction technique was used to apply vertical
band to dorsal surface of the wrist.

metacarpophalangeal joints were at neutral position. Two
types of vertical tape, one 30 cm on average and the other
10-15 cm (Tmax kinesiology tape and Tmax medical, South
Korea), were applied over the third and fourth digits. The
vertical band was applied with 50% mean stretch from the
dorsum of the hand up to the wrist, and without any stretch
(0%) from the wrist up to the forearm (5 cm below the
medial epicondyle). The strip bonding technique / area
correction technique was used to apply vertical band to
dorsal surface of the wrist. Good adhesion of the band was
secured via light heat and pressure after application.
Application was administered 2 times with 3-day intervals.

Boston Carpal Tunnel Questionnaire

This questionnaire consists of two sections: Symptom
Severity Score (SSS) and Functional Status Score (FSS). The
SSS features 11 questions, with responses being scored in a
range from one point (mildest) to five points (most severe).
The overall result is the calculated mean of all 11 scores. In
the FSS section, there are eight questions, and the overall
score for functional status is calculated as the mean derived
from the point total of all eight questions [6]. Higher
symptom severity, or functional status scores, indicate
worse symptoms or dysfunction.

Duru6z Hand Index

The Duruéz hand index includes 18 questions and is used to
assess hand disability. The Duruéz hand index was first
developed by Durudz et al.” in 1996 to evaluate rheumatoid
hand functions. The 18 questions of the index are divided
into 5 categories: kitchen work, dressing, personal hygiene,
work place and other activities. The possible responses,
along with their attendant points, are as follows: not
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Table 1. The descriptive and analytic data for the group

Meantstd (N=56) P
Age (year) 42.9+11.7 (min.16-
gely max. 69)
Gender (M/F) 15/41
Hand side 5/50/1
(left/right/bilateral)
*VAS, 7.6+1.4
0.000
VAS; 3.1+2
*SSS 4.8+6.1
0.032
SSS; 2.5+0.68
*FSS 2.9+1.2 0.000
FSS, 2.2+0.9 )
*DURUOZ; 22.1+17.9 0.000
DURUOZ, 14413 )

Abbreviations: M: male; F: female; VAS: visual analog scale; Boston SSS:
Boston symptom severity scale; Boston FSS: Boston functional status scale;
Duruéz: Duruéz hand index; number 1: before application; number 2: after
application.*Paired samples t test: P<0.005, statistically significance.

difficulty (= 0), very little difficulty (= 1), a little difficulty (= 2),
very difficulty (= 3), almost impossible (= 4), not able to do
(= 5). The total score is the sum of the points from the 18
questions (0-90), with higher scores indicating impaired
hand functions.

Statistics

SPSS 17 (SPSS Statistics for Windows, Version 17.0, Chicago:
SPSS Inc., USA) was used for statistical analyses. Categorical
data are reported as percentages and are compared using
the Chi-squared test. Continuous data are reported as mean
with standard deviation or median with minimum and
maximum and compared using parametric/non-parametric
tests according to their normal or anormal distribution. The
paired-samples t test was being used to compare variables
before and after the application. As a result of the power
analysis performed, the minimum number of subjects
required was determined as 40 so that the difference of 0.05
units could be meaningful. Type 1 error =0.01, power of test:
85%. Statistical significance was considered as P<0.05.

RESULTS

Of the 56 patients included in the study, 41 were female
(73.2%) and 15 male (26.8%), with the age range of all the
patients being 16-69 years (mean 42.8 years). A majority of
the KT applications (83.2%) were done on the right hand of
the patients, 8.9% were on the left hand, and 1.8% were
bilateral. The descriptive and analytic data of the group was
showed at Table 1.

There were statistically significant difference in the VAS, SSS,
FSS and Duruéz hand index scores of the patients before and
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Figure 2. Graphical distribution of funtional status score (FSS) after
the KT application according to gender

after KT application in the comparisons performed with the
Paired-samples t test (p =0.00 / p=0.011/p=0.00/p =
0.000). These differences indicated that KT administration
provided significant improvement in pain, symptom
severity, and daily hand function.

When analyzed according to gender, the post-application
FSS was statistically significantly higher in females (p=0.047)
than males. No differences, in terms of gender, were found
in other parameters (Figure 2).

DISCUSSION

CTS, the most common entrapment neuropathy of the
upper extremity, is caused by the compression of the
median nerve that extends through the carpal tunnel.
Typically with CTS, pain and paresthesia of the thumb, the
middle finger, and the palmar face of the middle finger close
to its radial half are observed. The physical examinations
used for the diagnosis of CTS include Flick sign, Phalen
maneuver and median nerve compression test [1]. it is a
disabling condition, even in its early stages, and negatively
affects daily life and quality of life. Magnetic resonance
imaging (MRI), ultrasonography (US), as well as diagnostic
tests, such as provocative tests and nerve conduction
studies, have helped to localize CTS diagnosis and nerve
damage [8]. While there is no need for additional tests in
patients with typical symptoms, US and electrodiagnostic
studies are used for atypical cases and differential diagnosis
[1].

Early diagnosis and effective treatment are important to
maintain extremity function as the efficacy of many
treatment options is limited [9,10]. Various conservative
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treatments  (splinting, oral medications,

electrotherapy, specific manual techniques, neural shift
are effective in

injections,

exercises) reducing symptoms and
improving function in mild to moderate cases [3]. The oral
medications used as a part of the conservative treatment
approach for CTS include non-steroidal anti-inflammatory
drugs, diuretics, vitamin B6, and gabapentin. Other
treatment options include local corticosteroid injection,
which should be recommended in cases of 4-6 months of no
response to treatment. The consequent pain from this may
last for T month and delay surgery-surgical decompression,
endoscopic and open techniques. If surgical decompression
is planned, electrodiagnostic testing should first be
performed to determine disease severity and prognosis

[1,3,9].

KT developed by a chiropractor, Dr. Kenso Kase, in the 1970s,
is applied on the skin to assist the body’s natural healing
process by supporting the structures of the musculoskeletal
system, without restricting joint movement. KT lifts the skin
up to improve blood and lymphatic flow and thereby reduce
pain in muscle and joint injuries [4]. The effect of KT is related
to the tension on the skin.

KT is offered on the market as a personal product. It is made
of polymer elastic fibers wrapped in 100% cotton fibers. The
adhesive is 100% acrylic and heat activated. The acrylic glue
has a wavy-like pattern, similar to a fingerprint. KT
application involves the placement of an elastic adhesive
band to areas of pain or dysfunction. The mechanisms of
action include reduction of pain through the stimulation of
sensory afferents and ROM enhancement, both of which
serve to increase local circulation. Despite the frequent use
of KT by athletes in sporting events, there is still insufficient
data on its effectiveness [4,11]. A meta-analysis conducted
in 2013 concluded the same, reporting that there is not
enough scientific evidence demonstrating the superiority of
KT over other modalities [12]. In a study by De Jesus et al.
[13], there was no difference in the effect of KT on muscle
strength or performance in different types of injuries.

The effect of KT on muscle strength, endurance and fatigue
has been the subject of various research studies, with
different results being produced [14]. KT's impact on muscle
strength is uncertain. For example, in the study by Karahan
et al. [15], it was reported that there was no difference in
muscle strength between a group on which KT was applied
to the triceps muscles and a control group. In the treatment
of myofascial pain syndrome (MPS), KT can also be added to
(TENS)
therapy and exercise programs to reduce pain intensity,

transcutaneous electrical nerve stimulation
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increase pain threshold, and increase function and cervical
range of motion (ROM). With the addition of KT application,
treatment response was found faster [16,17].

KT has been used as a part of the treatment for various
conditions, including metatarsophalangeal instability [18],
cerebral palsy [19], shoulder impingement syndrome [20],
lower back pain [21], plantar fasciitis [22] and lateral
epicondylitis [23]. There is insufficient information on KT
efficacy in the treatment of CTS. Kulcu G. et al. [24] compared
KT and orthosis effectiveness in 23 CTS patients and found
them to have similar effects on pain, grip strength and
functional recovery. KT has been shown to have a small
beneficial role in increasing muscle strength,
proprioception, and ROM [25]. In our study, we found
improvement in pain intensity, symptom severity, function
and activities of daily living after KT application. Further, the
male patients showed more improvement than the female
patients in hand function (FSS decline) following KT
treatment. This can be attributed to the fact that females
tend to have more cases of chronic CTS and more somatic

complaints.

Limitation of the Study

We didn't ask for the severity and the duration of the CTS. It
could have been asked which of the mild or severe cases had
more benefit from the KT application. Additionally the
presence of metabolic causes of CTS just like diabetes
mellitus, thyroid disease were not taken into consideration.

CONCLUSION

CTS is frequently seen and causes disability and work-loss
even in its early stages. There is not enough data in the
literature about the efficacy and application technique and
protocol of KT in the treatment of CTS. It has not been
standardized what the applied techniques will be. In our
study, we found improvement in pain intensity, symptom
severity, hand functions and activities of daily living in CTS
patients after 2 applications with our technique. In male
patients, further improvement in function after treatment
was observed than females.
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