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Abstract:

Introduction: Carpal Tunnel Syndrome (CTS) is one of the most common periphe-
ral upper limb’s neuropathy. It can affect up to 4% of the human population. There is
not one specific CTS’s reason. Predisposing factors include: injuries and overloading
of the wrists, frequently repetitions of the same activities, pregnancy and acromegaly.
The ENG and USG are gold standards in the diagnosis of CTS. CTS treatment includes
surgical and physiotherapeutic conservative treatment. Physiotherapists uses manual the-
rapy techniques, neuromobilization, fascial manipulation, osteopathy and other kinds of
physical therapy.

Material and methods: A systematic review of the literature was based on publications
from the last 5 years. Articles concerned the physiotherapy of people with carpal tunnel
syndrome (CTS). Publications from the PubMed and ScienceDirect scientific databases
have been analyzed. The inclusion and exclusion criteria were introduced and based on
an analysis of the titles and abstracts related to carpal tunnel syndrome (CTS).

Results: Out of over 28,000 CTS articles, 8 were selected to meet all inclusion and
exclusion criteria. The publications concerned physiotherapeutic treatment in the con-
servative treatment of CTS. The analyzed publications examined the effectiveness of
wrist manual therapy, median nerve mobilization, kinesiotaping, soft tissue therapy and
fascial manipulations as well as other physiotherapy treatments.

Conclusions: The reviewed publications show that physiotherapeutic procedures
bring significant benefits and improve CTS symptoms within the hand. The development
of physiotherapy and research on rehabilitation in the carpal tunnel syndrome (CTS)
allow for more effective conservative treatment. This increases the chance of avoiding or
delaying surgical intervention.

treatment, carpal tunnel syndrome, physical therapy, manual therapy, neuro-
mobilization

Introduction

most often occurs between 40-60 years of age and
affects ten times more often women than men [2].

Carpal Tunnel Syndrome (CTS) is the most The median nerve extends in the wrist canal along
common peripheral neuropathy in the upper limb, the tendons of the front forearm muscle group. The
occurring in 3-4% of the human population [1]. CTS  wrist canal is limited by: bumps of the trapezium and
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scaphoid bones on the radial side and the pisiform and
hamate bones on the ulnar side. Between them on the
ventral side, the transverse wrist ligament is spread,
commonly referred to as the flexor retinaculum [3].
CTS affects the median nerve by adjacent tissues,
which in turn reduces its mobility in the canal [4-6].
Compression and reduction of lateral and longitudinal
sliding of the mdian nerve is a direct cause of hand
discomfort [7-9].

The etiology of carpal tunnel syndrome is not
entirely clear. Usually, CTS arises due to the
aggregation of several predisposing factors [1, 10].
These include: prolonged wrist overload, injuries,
age, obesity, childbirth, acromegaly, kidney and
thyroid diseases, diabetes and osteoarthritis [11,12].
The origins of CTS are mainly related to dysfunction
of the median nerve sensory fibers. Most patients
also have hand manipulation problems with properly
preserved muscle strength. Impaired reception
of sensory information of deep sensation causes
a reduction in the precision of hand movements
and pincer grip. As a result, patients involuntarily
generate greater pinch force than is necessary to
perform particular activity [13].

Symptoms of carpal tunnel appear in both or in one,
dominant hand. These include: parasthesia, stinging,
feeling of pain, numbness and weakening of the
muscular strength of the hand, especially on the side of
the first three fingers [2]. There is also a deterioration
of the median nerve conduction [1]. CTS-related
symptoms can also coexist within the arm and shoulder
[14, 15]. Their significant intensity occurs at night.

Diagnosis of carpal tunnel syndrome includes
the history of the disease, clinical symptoms,
changes in the anthropometric dimensions of the
hand and physical examination of the patient [8,16].
The final CTS verification is possible thanks to
electrodiagnostic and imaging methods [1,11,12]. In
differential diagnosis of CTS, should be excluded:
damage to the spinal cord or brachial plexus, thoracic
outlet syndrome(TOS), median nerve compression
in the proximal part of the upper limb or in the
reentrant muscle, degenerative changes [17,18,19].
For CTS diagnostics, the Boston Questionnaire
(BCTQ - Boston Carpal Tunnel Questionarie) is
also used. It consists of two parts. The first concerns
the severity of the patient’s symptoms (SSS). The
second one, examines the functional state of the
hand and the level of its dysfunction (FSS) [20-22]

Research in the field of electrodiagnosis enables
the elimination of polyneuropathy, radiculopathy

and other disorders related to the median nerve [23].
Electroneurography (ENG) is a routine procedure
performed in the diagnosis of carpal tunnel syndrome
[24]. It is a study of nerve conduction, where the
most important are: potential peak amplitude and
sensory transmission speed of nerve fibers [25,26].
In the majority of cases, the ENG examination of the
median nerve shows the extension of the final sensory
and motor latency, the release of the conduction
velocity in the sensory and motor fibers as well as
the reduction of the sensory and motor potential
amplitude. On the other hand, EMG allows to
evaluate muscle stimulation [27]. Electromyography
is helpful because it allows to localize pathological
changes in the muscles, shows their size, character
and determines the dynamics of the disease process
[23,28]. This assessment is carried out on muscle
groups innervated by the median nerve. Typically,
CTS accompanies a significant reduction in muscle
performance and strength, which leads to strength
disbalance within the hand [25,29].

Ultrasonography (USG) and magnetic resonance
imaging (MRI) are characterized by a lower
degree of sensitivity compared to ENG. However,
ultrasound is the cheapest and the fastest diagnostic
method of CTS. It is worth noting that, the above
studies allow to find additional factors and changes
within the wrist [6,26,30]. They enable the diagnosis
of tendon sheathitis, ganglia, degenerative changes
of the bones and necrosis of blood vessels. It is also
worth mentioning that, the result of USG or MRI
examination may change the concept of the course
of surgery, consequently reducing its postoperative
effects. Due to economic reasons and the availability
of cheaper methods, magnetic resonance is rarely
used in the diagnosis of CTS [24].

Neurodynamic tests are used in patients with
suspected neuropathy of incarceration. These
include the Phalen and Tinnel test [31]. They are
used to stretch nerves in patients with radiation
to the upper extremity. Using stretch tests, we
check whether the symptoms are similar to those
described by the patient. Stretching mobilization
involves the internal and external movement of
the nerve with the casing and soft tissues. Sliding
mobilization consists in the movement of the axon
itself relative to the casing. The authors demonstrate
the effectiveness of neurodynamic tests only in 46%
of patients with CTS [32].

Physiotherapeutic interventions in the carpal
tunnel syndrome focus on decompression of
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the median nerve within the wrist canal [33].
Conventional medical procedures are: relieving and
immobilizing the upper limb, oral pharmacology
and steroid injections. CTS rehabilitation includes
treatments in the field of physical therapy, for
example laser therapy or manual therapy in
combination with neurodynamic techniques,
functional massage [7, 34]. Alternative treatments
for carpal tunnel syndrome include: acupuncture,
yoga, massages, including the Chinese cupping
massage. [7,35]. The effectiveness of conventional
physiotherapeutic methods, for example laser
therapy in relieving ailments, is temporary [14]. In
a slightly newer approach, bioptron, shock wave,
diathermy, insulin injection and progesterone are
used, but their effectiveness is still the subject of
debate. In the treatment of CTS, medicine turns to
non-invasive activities in the field of manual therapy,
neuromobilization and soft tissue techniques. These
effects are very effective in the treatment of signs
and symptoms of CTS [36-38].

The aim of this study was to review the literature
and analyze the results of the latest research presenting
modern methods and physiotherapeutic interventions
and their effectiveness in inoperable treatment of
patients with carpal tunnel syndrome (CTS).

Material and methods

Review of the literature

The review of the literature concerned
physiotherapy in the carpal tunnel syndrome (CTS).
It was carried out by one person in December 2018.
Among the many medical articles, the works from
the PubMed and ScienceDirect databases was
analyzed. The review was limited to research articles
only. The inclusion and exclusion criteria are set
to narrow the number of articles reviewed. These
criteria were introduced on the basis of an analysis
of the titles and introductions of publications related
to carpal tunnel syndrome (CTS). All articles have
been published in the last 5 years.

The article has been reviewed if it has met the
following inclusion criteria:
» The subject of the work concerned physiotherapy

in the carpal tunnel syndrome (CTS)
 The articles was of a research nature, not a review one
* One or more methods of physiotherapeutic

interventions in the treatment of carpal tunnel

syndrome (CTS) were investigated

* The study did not compare conservative with
operative treatment of CTS

* The work contained the results of the latest
research on physiotherapy in the CTS from the
last 5 years
The review rejected works containing the

following exclusion criteria:

* The study included a comparison of
physiotherapeutic  treatment with  surgical
treatment of carpal tunnel syndrome (CTS)

* Examination of the effectiveness of
physiotherapeutic intervention in people after
operative treatment of CTS

» Review work, not research

* A study using drugs as a therapy to support
physical therapy in CTS

* Articles too generally describing
physiotherapeutic procedures in the treatment of
neurological dysfunctions including CTS.

After entering the phrase “carpal tunnel syndrome”,
over 10,000 articles from the PubMed search engine and
over 17,000 from ScienceDirect were obtained. After
adding more keywords: “carpal tunnel syndrome”,
“treatment”, “physical therapy”, “manual therapy”,
“adults”, “rehabilitation”, the number of publications
has narrowed to over 200 works. After adding the
appropriate inclusion and exclusion criteria and after
analyzing the abstracts, 20 articles remained. All review
papers related to the operational and pharmacological
procedures in the treatment of CTS were rejected.
Pilot studies and those with heterogeneous research
groups were excluded from the review, for example
only one person get non-steroidal oral medication in
addition to the tested rehabilitation. Only 8 articles met
all the requirements needed to create the above review
and clearly presented only CTS physiotherapy, not the
entire hand and other accompanying dysfunctions. The
analyzed works were of research nature and concerned
various methods of physiotherapeutic interventions in
the conservative treatment of carpal tunnel syndrome
(CTS).

Results

The main criterion for the selection of articles
for the review work was the purpose of the research
carried out in them and the method of carpal tunnel
syndrome diagnosis. The characteristics and size
of the research and control groups of the analyzed
works are presented in table 1 (Tab. 1).
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Tab. 1. Summary of articles research material

tunnel and median nerve
after mobilization of the
carpal bones.

» 3 ultrasound
imaging during
wrist mobilization
without CTS

» 3 ultrasound
imaging without
mobilization of
the wrist bones
without CTS

Authors The aim of the study Subject of the Subject of the Gender of Age of participants
research group control group participants

1. Pratelli et al. 2015 | Comparison between » FM- 35 hands - » 29 females 54,2
fascial manipulation » LLLT- 35 hands » 13 males (38-74 years of age)
(FM) and low level laser
therapy (LLLT) in the
treatment of CTS.

2. Bueno-Gracia et | Evaluation of changes » 33 hands (18 » 33 hands (18 » 9 females 26

al. 2018 in the size of the carpal participants ) participants ) » 9 males (20-37 years of age)

3. Wolny et al. 2018

Comparison of the
effectiveness of
neuromobilization
and placebo therapy
,Sham therapy” in the
treatment of CTS

» 18 participants

» 72 participants

» 135 females
» 15 males

NT-54.2

(28-69 years of age)
ST-52.2

(27-70 years of age

4. Wolny et al. 2017

Comparison of the
effectiveness of

manual therapy,
neuromobilization and
other manual techniques
(functional massage of
trapezius muscle) with
low level laser therapy
and ultrasounds in the
treatment of CTS

» 70 participants
with CTS MT
» 70 participants
with CTS EM

» MT: 62 famale, 8
male

» EM: 60 famale, 10
male

MT: 53.1 (26-72
years of age)
EM: 51.5 (28-71
years of age)

5. Maddali Bongi et
al. 2013

Evaluation of the
effectiveness of manual
therapy in the treatment
of CTS symptoms.

» 22 participants
CTS (41 hands)

» 20 females
» 2 male

65,5+ 8, 12 years
of age

6. Dinarvand iet al.
2017

Evaluation of the
effectiveness of
scaphoid and hamate
bones mobilization
in the treatment of
moderate CTS.

» 18 hands

» 19 hands

» 37 females

(35-60 years of age)
Research group:
46.36

Control group: 49.22

7. Oskouei et al.
2014

Comparison of the
effectiveness of
neuromobilization
with routine
physiotherapeutic
treatment
(immobilization,
TENS currents and
ultrasounds) in CTS
therapy.

» 16 hands

» 16 hands

» 20 participants; no
specified gender

46.7+ 11
(18- 65 years of age)

8. Yildirim et al.
2018

The influence of
kinesiotaping on the
treatment of light and
moderate CTS

» 19 hands

» 19 hands

» 20 females
» 1 males

(18-60 years of age)
Research group:
48.81 + 6.40 Control
group:

48.70 +7.61

The most important aspect of the analysis of
the above articles was the type of physiotherapy
intervention applied, its frequency and duration, as
well as the conclusions formulated by the authors.

Physiotherapeutic interventions consisted mainly

of neuromobilization,

manual

therapy, fascial

manipulation and other physical therapy. The results
of the above analysis are presented in table 2 (Tab. 2).
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Tab. 2. Analysis of applied physiotherapeutic procedures in articles

Authors Type of Frequency and Intervention Effectiveness Effectiveness some Conclusion
physiothe- duration of the effectiveness tools time after the end
rapy intervention of therapy
intervention
1. Pratelli et | Fascial FM: VAS scale After 10 days After 3 months FM is an effective
al. 2015 | manipulation | 45 min/ BCTQ scale BCTQ, VAS: BCTQ, VAS: method of
(FM) 1 time a week / (SSS, ESS) FM (TO-T1) FM (T0-T2) treating not only
Low-level Three weeks (p <0.001) (p <0.001) musculoskeletal
laser therapy | LLLT: improvement improvement dysfunctions,
(LLLT) 780-830 nm LLLT (TO-T1) LLLT (TO-T2) but also nervous
1000-3000 mW (P <0.001) (P <0.001) disorders, including
10 min/ 5 days improvement No changes CTS.

2. Bueno- Manual One-time Ultrasound of the CSA (p=0,003) - Manual mobilization
Gracia et | mobilization | mobilization under | wrist APD (p=0,001) of the wrist bones
al.2018 of the wrist | ultrasound guidance | CSA - cross- causes significant

bones sectional area of the changes in the
wrist dimensions of the
ADP- anterolateral wrist canal, enabling
diameter CTS treatment.
TD- larger and
smaller nerve axis,
Circulation of the
wrist canal
Coefficient of
flattening of the
carpal tunnel and
median canal

3. Wolny et | Neuromobili- | 20 min/ BCTQ scale NT: - The use of

al. 2018 | zation (NT) |2 times a week / (SSS, FSS) NCS neuromobilization
Placebo tech- | 10 weeks Numeric pain scale | (P <0.001) has an effective
niques (ST) (0-10pkt) improvement therapeutic effect in
Study of two- 2PD, BCTQ (FSS, the treatment of mild
point sensory SSS) (p <0.01) and moderate forms
discrimination (2PD) | improvement of CTS.
ENG reduction of pain (p
Dynamometric <0.01)
examination of the | improvement
hand NT and ST:
strength of grip and
hand clamp
(P>0.05)
no changes
4. Wolny et | Manual MT and EM: VAS scale ENG MT and partly |- Both low level
al. 2017 | therapy 2 times a week/ BCTQ scale EM laser therapy
with neuro- 10 weeks (SSS, FSS) improvement (p and ultrasound
mobilization ENG <0.01) therapy as well as
and 20 MT sessions VAS MT and EM manual therapy
functional 20 treatments improvement combined with
massage Laser: (P <0.01) other techniques
trapezius * 5], 50mW, 658nm, BCTQ (SSS, FSS) is effective in the
muscle) 1 min, 40 sec MT and EM treatment of CTS .
Low level * 247, 400mW, improvement
laser 808nm, 1 min (P <0.01) The techniques used
therapy and in the MT group
ultrasounds Ultrasounds: Statistically showed a slightly
(EM) IMHz. 1.0 w/ cm, significant difference higher therapeutic
75%, 15 min between ENG, efficacy of CTS.
BCTQ and VAS
between MT and EM The combination
groups. of MT and EM

methods may brings
increased efficacy
in the treatment of
CTS.
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5. Maddali |Interventions | 10- 15 min/6 BCTQ scale BCTQ scale (SSS, After 24 weeks Manual therapy is an
Bongi et | in the field sessions / (SSS, ESS) FSS) BCTQ scale (SSS, effective inoperable
al. 2013 | of manual 2 times a week/ ENG (p <0.05) FSS) way of treating

therapy (MT) | Three weeks VAS scale improvement improvement (p symptoms in patients
Patient’s discomfort | ENG <0.05) with CTS
associated with (P <0.05) ENG
CTS (paraesthesia, | no changes no changes
night pain, pain, Patient’s discomfort: | (P <0.05)
hypersensitivity, (p <0.05) Patient’s discomfort:
hand sensitivity) improvement improvement
(P <0.05)

6. Dinar- Research 10 min/ BCTQ scale BCTQ scale (SSS, - The mobilization of
vand et group: Manu- | 3 times a week/ (SSS, FSS) FSS) scaphoid and hamate
al. 2017 | al therapy of |8 weeks ENG (p <0.05) bones is an effective

scaphoid and VAS improvement treatment of middle
hamate bones VAS and moderate carpal
in the treat- (p <0.05) tunnel syndrome
ment of CTS improvement

with immobi- ENG

lization (P> 0.05)

Control no changes

group: CTS

treatment

with immobi-

lization

7. Oskouei | Research RG: 3 times a week / | Clinical (Phalen) RG and CG - Neuromuscular

et al.2014 | group (RG): |4 weeks ENG BCTQ (SSS) neuromobilization
median nerve | CG: BCTQ (P <0.05) as well as standard
neuromobili- | Immobilization -4 | (SSS, FSS) improvement therapeutic
zation + rou- | weeks at night, VAS scale MNTT, Phalen test, procedures
tine therapy | TENS- 80 Hz, 60us, | MNTT (median VAS (immobilization,

Control group | 3 x per week, 20 nerve tension test) (P <0.05) TENS, UD) are
(CG): minutes improvement effective in the
Routine Ultrasounds - 5 min, treatment of CTS.
therapy (im- | IMHz, IW/cm2, Only RG:
mobilization | 20%, 3 x per week BCTQ (FSS) The techniques
0 degrees, (P <0.05) used in GB showed
TENS ultra- improvement a slightly higher
sounds ) ENG- DML- therapeutic efficacy
(P <0.05) of CTS.
improvement
The combination of
RG and CG methods
may bring increased
efficacy in the
treatment of CTS.
8. Yildirnm | Research exercises 3 times BCTQ No significant - Exercises in
et al.2017 | group (RG) |aday for 15 (SSS, ESS differences between combination with
exercise, repetitions / for 6 ultrasound RG and CG in USG, kinesiotaping can be
kinesiotaping | weeks Dynamometric BCTQ, Moberg an effective method
Control group measurement of test, fist and finger of CTS therapy,
(CG) kinesiotaping: hand and finger pressure at 6 weeks. which should be
exercises 3 applications every | strength (p>0.005) confirmed with
5 days Moberg test subsequent tests .
The difference
statistically
significant between
RG and CG in
BCTQ (FSS),
Moberg test,
ultrasound in week 3
(P <0.05)
Legenda 1

BCTQ- Boston Carpal Tunnel Syndrome Questionnaire
FSS- Functional Status Scale

SSS- Symptom Severity Scale

VAS- Visual Analogue Scale
ENG- Electroneurography
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The authors assessed the effectiveness of manual  therapy according to Cyriax in the carpal tunnel
therapy in four works. An example of the applied syndrome is shown in Figure 1 (Fig. 1).
physiotherapeutic intervention in the field of manual

Fig. 1. Cyriax manual therapy techniques used in CTS therapy [37].

Neuromobilization was used to treat carpal tunnel ~ of the applied physiotherapeutic intervention in
syndrome in three publications. The most reliable the field of neuromobilization in the carpal tunnel
was its effectiveness in the study, in which it was  syndrome is shown in Figure 2 (Fig. 2).
compared with placebo techniques. An example

INITIAL POSITION FINAL POSITION

Fig. 2. Neuromobilization used in the treatment of CTS [5].



54

Patrycja Zaneta Bobowik

The effectiveness of fascial manipulation and
soft tissue therapy in the treatment of carpal tunnel
syndrome was assessed in two works. One publication

also tested kinesiotaping. The application according
to the kinesiotaping method in the treatment of CTS
is shown in Figure 3 (Fig. 3).

Fig. 3. Application according to the kinesiotaping method used in the treatment of CTS [39].

In addition, the authors compared the
effectiveness of the above procedure with standard
physiotherapeutic treatment and immobilization in
four articles.

Only three publications had a proper control
groups. They introduced only one tested factor
that allowed to distinguish the research group
from the control group. This made it possible to
form unambiguous conclusions regarding the
effectiveness of the physiotherapy intervention
examined. The authors of two publications created
two groups in which they compared the effectiveness
of completely different therapies, neuromobilization
and other physical therapy intervention.

Notallpublications accurately describe and clearly
present the tested physiotherapeutic interventions.
It is worth noting that, in the articles testing the
effectiveness of physical therapy, the authors in a
very accurate and precise manner showed all the
parameters of the treatments examined.

The duration and frequency of physiotherapy
interventions in the above publications varied. Their
length ranged from 3 to 10 weeks. The time of the
treatments was also varied, as in various authors
it lasted from 10 to 45 minutes. The frequency of

therapy was also different. In some studies, the
therapy was carried out once a week, in others up
to three times.

In one study, changes in the size of the wrist canal
were evaluated during manual therapy of the wrist
bone under ultrasound guidance. The process of the
study is shown in figure 4 (Fig. 4).

Fig. 4. Examination’s position testing changes in the dimen-
sions of the wrist canal during the use of manual therapy
techniques [3].
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The authors decided to assess the effectiveness
of physiotherapeutic interventions in the long-term
dimension only in two publications. They made
a reassessment of the effectiveness of the therapy
few weeks after its completion.

Discussion

Ellisetal. analyzed retrospectively 10 publications
of the carpal tunnel syndrome. Their goal was to
verify if there is a relationship between decreased
nerve mobility in the wrist canal and the onset of
CTS. The authors of all the studies reviewed above
suggested that the study participants had a reduction
in the longitudinal and transverse range of the
median nerve (mobility). The mechanism of limiting
his mobility begins under the flexor’s retinaculum,
where is not only pressure on the median nerve,
but also on venous and arterial vessels. This
compression contributes to the formation of edema
and consequently scar tissue, which reduces the
mutual mobility of neighboring tissues. A similar
situation occurs in the inflamed tendons of the
flexor muscles of the fingers. As a consequence,
the median nerve sticks to the surrounding tissues
and even to the transverse ligament of the wrist.
Statistically higher nerve mobility was observed
in patients after treatment compared to those in
the control group (oblong p <0.001, transverse p
<0.05). On this basis, the authors concluded that the
consequence of reducing the mobility of the median
nerve within the wrist canal is CTS [1]. This study
justifies the need for median neuromobilization in
the treatment of carpal tunnel syndrome.

Bueno- Gracia et al. decided to assess whether
the techniques in the field of manual therapy affect
the change in the values of hand and wrist channel
parameters. With the applied ultrasound probe at the
level of the wrist, they assessed the impact of wrist
bones mobilization on particular parameters. Their
work shows that during the manual therapy there is
a statistically significant increase in the wrist cross-
sectional area (CSA) and an increase in the anterior-
posterior diameter (ADP) ofs] the wrist canal [3]. The
above study proves the need for manual wrist bones
therapy in the treatment of carpal tunnel syndrome as
it causes decompression of the median nerve.

Inthemajority of studies, the patients’qualification
was based on the most effective diagnostic methods
of carpal tunnel syndrome (CTS): USG and ENG
[37]. Studies have reported that some people

have other conditions that give similar symptoms
to CTS, such as cervical reticulopathy, thoracic
outlet syndrome (TOS) or proximal median nerve
incarceration. [11,12,15,17]. It follows that reliable
and unambiguous diagnosis of CTS minimizes the
risk of unnecessary physiotherapeutic and surgical
interventions [24,26].

Almost in all studies, the BCTQ questionnaire
was used to verify the effectiveness of individual
therapies. It allowed to evaluate the effectiveness
of the therapy in terms of functional (FSS) and
symptomatic (SSS). The Boston Carpal Tunnel
Syndrome Questionnaire (BCTQ) is an important
and reliable clinical tool in the diagnosis of CTS. It
consists of two parts: Symptom Severity Scale (SSS)
and Functional Status Scale (FSS). The first one
(SSS) is built of 11 questions and creates a 5-point
scale to assess the severity of symptoms from the
CTS. The FSS consists of eight elements estimating
the degree of hand functionality. Assessment of the
patient according to SSS and FSS gives a final score
showing the severity of the carpal tunnel syndrome.
[20,39].

Leit et al. decided to assess the effectiveness
and credibility of the BCTQ questionnaire. The
authors systematically reviewed studies on the
psychometric properties of BCTQ to determine its
level of diagnostic reliability. An important aspect of
the above studies was the inclusion of the patient’s
condition with CTS from his perspective. The
authors analyzed 10 studies to verify the structure
of the content, relevance and reliability of the
questionnaire. Statistical analysis was performed
comparing SSS and FSS with other CTS diagnostic
tools, including DASH questionnaire (Disabilities
of the Arm, Shoulder and Hand Questionnaire).
Based on the data analysis, the authors concluded
that BCTQ is a valuable and reliable tool that should
be used as a basic measurement instrument in future
studies of carpal tunnel syndrome [20]. Virtually all
tested interventions in the field of manual therapy,
neuromobilization, osteopathy, fascial manipulation
and other kinds od physiotherapy have resulted in
improved results in BCTQ [20]. In many cases,
despite the absence of changes before and after the
therapy cycle, the improvement was recorded in
the BCTQ parameters. This indicates that patients
improved despite the lack of changes in ENG or
USG [5,37,38].

Wolny et al. showed how he created a placebo
group and what techniques used in this group differ
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from the true neuromobilization’s techniques of the
median nerve [5]. It is also important to provide the
exact parameters of the treatments being tested in
the field of physical therapy [7,14,38]. Just like the
detailed description and insertion of images of the
tape application in the kinesiotaping, it concretizes
which application was tested [39]. This allowed for
a thorough interpretation and understanding of the
research published by the authors.

In several of the above publications, the authors
compared the effectiveness of two, absolutely
different treatments [7,14]. They have proven
that routine physiotherapy is often less effective
than newer interventions. Others, in turn, created
two groups, the research and the control group,
which were differed in one parameter tested by the
authors [36,38,39]. It should be noted that these
tests actually show whether there is a significant
difference between the groups and whether the
tested therapeutic agent allows to achieve a higher
therapeutic effect in patients with CTS.

It is worth mentioning that only in the articles of
Pratelli et al. and Mordalii Bongi et al. evaluated
the condition of patients several weeks after
completion of therapeutic procedures. They were
able to confirm that treatments in the field of manual
therapy and fascial manipulation demonstrate long-
term effectiveness, and the health effects achieved
last long [14,37]. Pratelli et al. in his work also
showed that in the case of laser therapy (LLLT),
after 3 months from the end of the intervention, the
obtained therapeutic effect was withdrawn [14].
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The above long-term efficacy parameter should be
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effectiveness of rehabilitation.

Conclusions

The above review presents a summary of the
effectiveness of various types of physiotherapeutic
interventions in the conservative treatment of carpal
tunnel syndrome (CTS). On their basis, significant
benefits and improvement of CTS symptoms are
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two different physiotherapeutic interventions in the
treatment of carpal tunnel syndrome. Not all studies
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the effectiveness of therapeutic intervention checked
a few weeks after its completion, which allowed to
formulate broader conclusions on the effectiveness
of the physiotherapy methods studied.

The development of physiotherapy and research
on therapies in the carpal tunnel syndrome (CTS)
allows physiotherapists to do more effective CTS
treatment, they give physicians a wider range of
methods to help patients with CTS. This increases
the chances of avoiding or delaying surgical
intervention.
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