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A COMPARISON OF MANUAL THERAPY AND
EXTRACORPOREAL SHOCKWAVE THERAPY IN
PATIENTS WITH CARPAL TUNNEL SYNDROME

ORIGINAL ARTICLE

ABSTRACT

Purpose: To investigate the effects on pain, symptom severity, and functionality of different physiotherapy
methods applied to patients with carpal tunnel syndrome and to evaluate the advantages of these over each
other.

Methods: A total of 75 patients (69 females, 6 males) aged 25-60 years were separated into 3 groups. The
patients in Group 1 were given a home exercise program (HP), including median nerve and tendon gliding
exercises. Group 2 received the same HP plus manual therapy (MT), including soft tissue and joint mobilisation.
Group 3 received the same HP plus extracorporeal shockwave therapy (ESWT). Pain severity was evaluated with
a Visual Analog Scale. Symptom severity and levels of functionality were evaluated with the Boston Carpal Tunnel
Syndrome Questionnaire and the Cochin Hand Function Questionnaire. All the patients were evaluated before
and after treatment.

Results: While there was a significant decrease in the resting and activity pain levels of each 3 groups after
the treatment (p<0,05), no significant difference was found between MT and ESWT groups (p> 0.05). However,
the pain values of these two groups were significantly decreased compared to the EP group (p <0.05). The
pain values of both groups were significantly lower than those of the HP control group (p <0.05). A statistically
significant increase was determined in the level of functionality in all the groups after treatment (p<0.05). The
decrease in symptom severity and the increase in functionality were significantly greater in the MT and ESWT
groups compared to the HP group (p<0.05). After the treatment, there were no superiorities with respect to the
pain, symptom severity, and functionality values of the MT and ESWT groups (p>0.05).

Conclusion: In our study, the MT and ESWT applications we used in patients with CTS patients provided
significant improvement compared to HP exercises only. We speculate that some differences that are not seen
in the early period can be seen in long-term follow-up. Further studies should be performed to assess the long-
term results.

Keywords: Carpal Tunnel Syndrome, Nerve Gliding, Tendon Gliding, Manual Therapy, Extracorporeal Shockwave
Therapy

KARPAL TUNEL SENDROMLU HASTALARDA MANUEL
TEDAVI VE EKSTRAKORPOREAL SOK DALGA
TEDAVISININ ETKILERININ KARSILASTIRILMASI

ARASTIRMA MAKALESI

0z
Amag: Karpal tiinel sendromlu hastalarda farkli fizyoterapi yontemlerinin agri, semptom siddeti, fonksiyonellik
duizeyleri tizerindeki erken dénem etkilerini arastirmak ve birbirlerine tistiinlugiini degerlendirmektir.

Yontem: Calismamiza 25-60 yas araliginda 75 hasta (69: K, 6: E) dahil edildi. Hastalar 3 gruba ayrildi.
Birinci gruba median sinir ve tendon kaydirma egzersizlerini iceren ev programi (EP) verildi. ikinci gruba ayni
ev programina ilaveten yumusak doku ve eklem mobilizasyonu iceren manuel tedavi (MT) uyguland:. Ugtincii
gruba da ayni ev programina ilaveten ekstrakorporeal sok dalga tedavisi (ESWT) uygulandi. Agri siddeti Vizuel
Agri Skalasi ile, semptom siddeti ve fonksiyonellik diizeyleri Boston Karpal Tiinel Sendromu Anketi ve Cochin El
Fonksiyon Anketi ile degerlendirildi. Hastalarin 6lciimleri tedaviden 6nce ve sonra yapildi.

Sonuglar: Tedaviden sonraki degerlendirmelerde her 3 grubun istirahat ve aktivite agrilarinda anlaml distis
bulunurken (p<0,05), MT ve ESWT gruplari arasi fark bulunmadi (p>0,05). Ancak iki grubun agri degerlerinde EP
grubuna gore anlamli azalma goriildii (p<0,05). Tim gruplarda fonksiyonellik diizeylerinde anlamli artig bulundu
(p<0,05). Semptom siddetinde azalma ve fonksiyonellik diizeylerindeki artis, MT ile ESWT gruplarinda EP grubuna
gore anlamli bulunurken (p<0,05), MT ile ESWT gruplari arasinda fark bulunmadi (p>0,05). Tedaviden sonra MT
ve ESWT gruplarinin agri, semptom siddeti ve fonksiyonellik degerleri karsilastirmasinda gruplarin birbirlerine
tsttnlikleri bulunmadi.

Tartigma: Calismamizda KTS hastalarinda kullandigimiz MT ve ESWT uygulamasinin yalnizca EP egzersizlerine
gore anlamli iyilesme sagladigi gérdldi. Erken donemde goriilmeyen bazi farklarin, uzun donem takiplerde
goriilebilecegini diistiniiyoruz. Uzun dénem sonuglari degerlendirmek icin ileri calismalar yapiimalidir.

Anahtar Kelimeler: Karpal Ttinel Sendromu, Sinir Kaydirma, Tendon Kaydirma, Manuel Tedavi, Ekstrakorporeal
Sok Dalga Tedavisi

»»



A Comparison of Manual Therapy and Extracorporeal Shockwave Therapy in Patients with Carpal Tunnel Syndrome

INTRODUCTION

Carpal tunnel syndrome (CTS) is a median neurop-
athy trap caused by paresthesia, pain, numbness,
and other symptomes. It is one of the most common
neuropathies, having a negative effect on the qual-
ity of life (1,2). Diagnosis of CTS is made from a
detailed history, electrophysiological examinations,
and clinical examination. Clinical findings are im-
portant parameters in diagnosis. There are some
specific tests for CTS diagnosis, and while positivi-
ty in the tests strengthens the diagnosis, negativity
does not affect the diagnosis (3).

The general principle in CTS treatment is to elimi-
nate pain for the patient and accelerate the process
of returning to daily living functions. Treatment
methods applied to patients, most of whom recov-
er with conservative treatment, include exercises to
improve daily activities, various electrotherapeutic
applications, manual therapy approaches, orthoses,
banding, deep friction, ESWT, anti-inflammatory
drug use, and surgical approaches (4). In the litera-
ture on CTS, flexor tendon and nerve gliding exer-
cises have been reported to reduce synovial edema,
provide feeding of the tissues by the nerve bundles
through the provision of venous return, and accel-
erate the rate of axonal transmission (4,5).

Tendon gliding exercises are thought to increase
nerve transmission through the support of tissue
feeding and axonal transmission (4-6). Neural mo-
bilisation, in which the nerve glides, is also a neu-
rodynamic treatment method used to treat the pe-
ripheral nerve system and the surrounding tissues.
Thus, it contributes to neural tissues regaining flex-
ion capability and allows the re-stimulation of the
normal physiological function of neural structures
(7). In studies that have examined the effect of neu-
ral mobilisation techniques in addition to conser-
vative treatment, there has been observed to be a
more significant improvement in the functionality
levels of the neural mobilisation group (6-8).

Manual therapy increases joint mobility by stimu-
lating mechanoreceptors. Increased joint mobility
increases tissue strength and flexibility in the sur-
rounding structures (9). Deep friction and myofas-
cial release, which are soft tissue manual therapy
techniques are used for the benefit of the analgesic
effect (10). An increase in intra-articular movement
and surrounding soft tissues stimulates synovial
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fluid movement and accelerates circulation. In a
study by Fernandez et al. of females with CTS, it
was concluded that MT and surgery were similarly
effective in improving functionality in the symp-
tomatic hand, symptom severity, and fingertip grip
strength (11). By forming potential treatment with
myofascial release of the flexor retinaculum, an im-
provement is provided in flexion in the carpal liga-
ment and the impaired nerve functions. Thus, pain
and protective muscle spasms are reduced.

ESWT is a shock wave treatment that has an an-
algesic effect with accelerated tissue repair and
cell growth by focusing on the affected area in CTS
treatment (12,13). ESWT is thought to increase
the inhibitory control of the dorsal radical brain
through serotonergic activation and provides hy-
perstimulation analgesia. The anti-inflammatory
effect of ESWT has been investigated and proved
(13). In recent years, ESWT has become a non-inva-
sive treatment method used in soft tissue diseases
(14,15).

Physiotherapists should prefer efficient, safe, and
easily appliable treatment modalities due to seri-
ous econonic losses of CTS, commonly observed
disease. In the literature, CTS research studies
on treatment modalities including exercise thera-
py alone as well as combined with nerve and ten-
don gliding (6-8, 16), MT approaches (10-18), and
ESWT applications (15,19,20) reported successful
results. However, we did not come across a study
comparing these different applications in the liter-
ature. Therefore, we believe our study will have an
important contribution to the literature as well as
to the physiotherapists who may consider working
in this field.

The aim of this study was to investigate the effects
on pain, symptom severity, and levels of functional-
ity of exercise, MT, and ESWT approaches applied
to CTS patients and to evaluate the superiority of
these to each other. The hypothesis of the study
was that there would be a difference in respect of
pain and functionality between the results of the
CTS patients who applied tendon and nerve gliding
exercises, MT, and ESWT methods.
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Evaluated for eligibility
(n=105 patients)
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-Patients who do not meet
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- Patients who refused to
participate (n=9)
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l
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(n=4 patients out of
follow-up; 7 wrists)
Cause: Patients did
not continue
treatment.
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not continue
treatment.

Home Program Manual Therapy ESWT
group group group
(n=29 patients (n=27 patients (n=28 patients
55 wrists) 52 wrists) 55 wrists)
Follow-up
Home Program Manual Therapy ESWT
group group group

(n=3 patients out of
follow-up; 6 wrists)
Cause: Patients did
not continue
treatment.

amn ] |
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Home Program
group
(n=25 patients;
48 wrists)

Manual Therapy
group
(n=25 patients;
48 wrists)

ESWT

group
(n=25 patients;
49 wrists)

Figure 1. Flow-Chart

METHODS

Approval for the study was granted by the Non-In-
terventional Research Ethics Committee of Hasan
Kalyoncu University Health Sciences Faculty (deci-
sion no:2018/04, dated:02.05.2018). The study in-
cluded patients aged 25-60 years diagnosed with
CTS by their physician who agreed to participate in
the study. Exclusion criteria were defined as preg-
nancy, the presence of a malignant tumour, cardiac
pacemaker, a history of surgery in the wrist region,
the use of analgesics in the treatment process,
those who had received physical therapy for the
wrist region within the last 6 months, and those
who did not wish to participate in the study. This
single center, randomized, controlled study was
conducted in the Physical Medicine and Rehabilita-

tion General Polyclinic of 25 Aralik Public Hospital.
A total of 75 patients who met the study criteria
were separated into 3 groups with a list random-
ization method, taking the order of presentation
as reference (Figure 1). The patients in Group 1
were given a home exercise program (HP), includ-
ing neurodynamic median nerve mobilisation and
tendon gliding exercises. Group 2 received the HP
plus manual therapy (MT), including soft tissue and
joint mobilisation. Group 3 received the HP plus ex-
tracorporeal shockwave therapy (ESWT). Informed
consent for voluntary participation in the study was
obtained from all the patients.

In the evaluation of the pain of patients at rest and
during activity, a Visual Analog Scale (VAS) was
used. Patients were instructed to mark the level of
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Figure 2. Carpal Joints Ventral Mobilisation

pain felt on a line 10 cm in length, marked from 0=
no pain to 10 = intolerable pain (21).

Patients with CTS received Tinel, Phalen, and car-
pal compression tests, provocative tests of special
clinical examination bilaterally applied by the phys-
iotherapist (NT). The purpose of these tests is to de-
tect symptoms by increasing the intercarpal pres-
sure. For example, the Tinel test is positive when a
tingling or pricking sensation is felt in the median
nerve distribution with gentle percussion applied to
the distal wrist (2). The Phalen test was applied by
keeping both wrists in full flexion position for 30-
60 seconds. The emergence of or increase in pain,
numbness, and paresthesia during the test was
evaluated as positivity (3). In the carpal compres-
sion test, the pressure was applied with two fingers
over the median nerve in the wrist. Positivity in the
test was defined as pain, numbness, and paresthe-
sia in the area affected by the nerve (3).

The Boston Carpal Tunnel Syndrome Questionnaire
(BCTSQ) was used to evaluate the functional level
and symptom severity. The questionnaire compris-
es two sections of symptom severity and function-
al capacity, and the total points obtained in each
section are divided by the number of questions to
provide an average score for each section. High-
er scores indicate decreased functional capacity
and increased symptom severity (22). In addition,
Cochin Hand Function Scale was used (CHFS) to
evaluate functional performance and activity lim-
itations related to the hand (23). The scale includes
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18 activities in daily functions, and the perfor-
mance of the subject for each parameter is scored
from O (no difficulty) to 5 (I cannot do this).

All the patients in the study received gen-
eral training about the mechanism of CTS, pro-
gression, and preventative measures. Furthermore,
patients were taught how to apply home exercises
comprising neurodynamic median nerve mobilisa-
tion and tendon gliding exercises.

During the application the neurodynamic medi-
an nerve mobilisation, it was instructed that the
shoulder was in depression, abduction, and external
rotation; the elbow was in extension, the forearm in
supination, and the wrist and fingers in extension.
Following the head in lateral flexion at the end of
these movements, tension was applied to the me-
dian nerve (16). Nerve gliding was applied as the
head was brought into lateral flexion, the wrist and
fingers were brought into flexion, the head was
returned to a neutral position, and by moving the
hand and fingers into extension (23). Lastly, as part
of the tendon glide exercises, fingers were held
in five positions, straight, hook, fist, tabletop, and
long fist, respectively (2,3). These home exercises
were performed as 10 repetitions in each session,
5 days a week for 4 weeks. A reminder message
was sent to all the patients once a week.

For the MT group, in addition to the HP, MT tech-
niques were applied by the physiotherapist (NT).
As part of soft tissue mobilisation, the myofascial
release was applied to the anterior, mid, and pos-
terior scalene, the pectoralis major and minor, the
biceps brachii muscles, and the flexor retinaculum.
For joint mobilisation, cervical tractions and mo-
bilisation were applied to the distal and proximal
radio-ulnar, radiocarpal (Figure 2), and intercar-
pal joints (6-8,9). While the patient was in supine
position, general, and segmental traction to the
cervical region was applied by the physiotherapist
taking the patient’s head in one hand and applying
traction to all the cervical vertebrae, first as gen-
eral than as segmental to each cervical segment
starting from caudal to cranial. Furthermore, the
myofascial release was applied to the anterior,
medial and posterior scalene muscles, then to the
pectoralis major and minor and the biceps brachii
muscles. Joint gliding was applied as anterior and
posterior mobilisations to the distal and proximal



radioulnar joints and towards dorsal and volar to
the radiocarpal and intercarpal joints. Later, mobil-
isation with traction was applied to the metacar-
pophalangeal joints. Last, during the deep friction
and myofascial release techniques of the flexor
reticulum, while the wrist was in dorsiflexion, the
thumb of the physiotherapist was positioned on
the lateral edges of the flexor reticulum. This was
applied until release was obtained in the flexor re-
ticulum. In patients with an increase in CTS symp-
toms with the wrist in dorsiflexion, the application
was made without bringing the wrist into dorsiflex-
ion. MT interventions were applied for a total of 12
sessions 3 days a week, 10 repetitions for 4 weeks
by the physiotherapist (NT).

For the ESWT group, in addition to the HP, a total
of 12 ESWT sessions were applied 3 days a week
for 4 weeks by the physiotherapist (NT). The ESWT
therapy was applied with a Vibrolith ESWT device
(Elmed Medical Systems, Orlando, FL, USA) at 1.5
bar pressure, 2000 shots, and 10 Hz. frequency,
with the ESWT probe, placed perpendicular to the
median nerve. As the area of application was nar-
row, the median nerve did not have a deep course
in the carpal tunnel, therefore, low pressure was
preferred to minimize complications (12). The pa-
tients were followed up until the end of the study,
and no local tissue effect was reported.

Statistical Analysis

Data obtained in the study were analyzed by IBM®
SPSS© 21.0 software (SPSS Inc., Chicago, IL, USA)
(24). The conformity of the variables to normal
distribution was examined with the Kolmogor-
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ov-Smirnov test. Descriptive statistical methods
were used, and results were stated as mean+stan-
dard deviation values, number(n), and percentage
(%). Paired t-test was used to assess VAS (resting
and activity), Boston symptom intensity, Boston
functional status, and Cochin hand function scores
within the groups. One-way Anova test was used
in comparisons between the groups. The results
are presented using the standard deviations. Tukey
Post-hoc test was used to compare the pain, symp-
tom severity, and functionality values the groups
after the treatment. Considering the evaluation of
Tinel, Phalen, and Carpal compression test values
before and after the treatment, Wilcoxon sign test
was used within the groups; chi-square test was
used between the groups. 95% confidence interval,
and statistical significance level of p<0.05 were
considered. Power analysis was applied to calcu-
late the sample size using G-power 3.19 software
(25). A moderate effect size (effect size = 0.5) was
set based on Cohen’s d, and the significance level
was assigned to a = 0.05 and power = 0.8, resulting
in @ minimum of 22 subjects per group required.
Considering a drop-out rate of 20%, the minimum
number per group was set at 25.

RESULTS

The mean age of the patients was 49.12 years
(range, 25-60 years), and the mean body weight
was 81.14 kg. The groups were similar in respect
of age, gender, affected wrists, and body weight
(p>0.05) (Table 1).

In the comparison of the pre-treatment pain values,
no difference was determined between the groups

Table 1. Comparison of Demographic Characteristics of the Groups

HP MT ESWT
(n=25) (n=25) (n=25) P
X+SD X+SD X+SD
Age (year) 46.84+9.46 50.68+9.84 49.84+8.63 0.316°
Body weight (kg) 82.80+13.40 79.00+20.77 81.64+13.03 0.746°
Ferale 23 (%92) 23 (%92) 23 (%92)
Gend 0.349
ender Male 2 (%8) 2 (%8) 2 (%8)
R- Hand 2 (%8) 2 (%8) 1 (%4)
Affected
wrist  L-Hand 0 (%0) 0 (%0) 0 (%0) 0.807°
Both Hands 23 (%92) 23(%92) 24(%96)

*p<0.05, p* One-way ANOVA test, p: Pearson Chi-Square, X: Arithmetic Mean, SD: Standard Deviation, HP: Home Program, MT: Manual Therapy, ESWT:

Extracorporeal Shock Wave Therapy, R: Right, L: Left
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Table 2. Comparison of pain and functionality values before and after treatment within and between
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groups
HP MT ESWT
(n=25) (n=25) (n=25) b
X+SD X+SD X+SD P
Before treatment 6.96+1.98 6.88+1.76 6.52+1.47 0.642
Resting VAS (cm) After treatment 3.80+1 .?5 2.48+1 .7.1 2.52+1 .8k9 0.016
p? <0.001 <0.001 <0.001
Before treatment 7.08+1.63 7.28+1.30 7.56+1.50 0.521
Activity VAS After treatment 3.48+1.47 2.80+1.44 3.00+£1.93 0.324
(cm) p? <0.001" <0.001" <0.001"
Before treatment 3.21+0.49 3.18+0.44 3.21+0.39 0.980
rBi‘t’;‘tgz‘onmpmm Seve-  fter treatment 1.96+0.49 1624028 1.61+0.53 0.010*
p? <0.001" <0.001" <0.001"
B F ional Before treatment 3.23+0.43 3.10+0.51 3.04+0.46 0.333
oston Functional Sta-  co ¢ eatment 1.80+0.39 1.47+0.34 1.45+0.54 0.010*
tus Score X R N
p? <0.001 <0.001 <0.001
Before treatment 1.98+0.65 1.90+0.51 1.96+0.54 0.888
Cochin Hand Function
Questionnaire After treatment 0.75+0.52 0.43+0.36 0.47+0.52 0.040*
p? <0.001" <0.001" <0.001"

*p<0.05, p* Within-group comparison Paired T-test, p® Between-group comparison One-way ANOVA test, X: Arithmetic Mean, SD:
Standard Deviation, VAS: Visual Analog Scale, HP: Home Program, MT: Manual Therapy, ESWT: Extracorporeal Shock Wave Therapy

(p>0.05). The greatest reduction in the difference
between the pre and post-treatment mean values
was in the MT group for the resting pain values
and in the ESWT group for the activity pain val-
ues. No statistically significant difference was de-
termined between the groups in the pre-treatment
evaluations of symptom severity and function. In
the post-treatment evaluations, a statistically sig-
nificant difference was determined in all the test
mean values (p<0.05) (Table 2).

When the groups were compared in respect of
post-treatment resting and activity pain values, a
statistically significant difference was determined
in the MT and ESWT groups compared to the HP

group (p<0.05). No difference was seen between
the MT and ESWT groups (p>0.05). In the com-
parison of the functionality results, a statistically
significant difference was seen in the MT group
compared to the home exercise program group
(p<0.05), and no significant difference was deter-
mined between the MT and ESWT groups (p>0.05).
In the comparison of the BCTSQ values between
the home exercise program group and the ESWT
group, the values were found to be significantly
better in the ESWT group (p<0.05) (Table 3).

The results of the Tinel, Phalen, and carpal com-
pression specific tests showed no significant differ-
ences between the groups in the comparisons made

Table 3. Comparison of Pain, Symptom Severity, and Functionality Values of the Groups After Treatment

HP- MT HP- ESWT ESWT- MT
Resting VAS p 0.029* 0.036* 0.997
Activity VAS p 0.311 0.555 0.902
goston Symptom Severity p 0.025* 0.019* 0.993
core
goston Functional Status 0.026* 0.019* 0992
core
Cochin Hand Function p 0.050* 0.102 0947

Questionnaire

*p<0.05, p: Tukey Post-hoc test, VAS: Visual Analog Scale, HP: Home Program, MT: Manual Therapy, ESWT: Extracorporeal Shock Wave Therapy

- -
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Table 4. Comparison of Tinel, Phalen, and Carpal Compression Test Values Before and After Treatment

within and between Groups

Torun N., Tuncer A.

HP MT ESWT
Tests N (%) N (%) N (%) p°
Before treatment 24 (%96) 24 (%96) 24 (%96) 1.000
Tinel Test After treatment 5 (%20) 1 (%4) 3 (%12) 0220
p? <0.001" <0.001" <0.001"
Before treatment 22 (%88) 24 (%96) 24 (%96) 0.424
Phalen Test After treatment 3 (%12) 1 (%4) 3 (%12) 0.532
p? <0.001" <0.001" <0.001"
Before treatment 24 (%96) 24 (%96) 24 (%96) 1.000
Carpal CT‘::tP"essm“ After treatment 4 (%16) 1 (%4) 2 (%8) 0332
p? <0.001" <0.001" <0.001"

*p<0.05, p Within-group evaluation Wilcoxon sign test, p®: Between-group evaluation Chi-square test, HP: Home Program, MT:

Manual Therapy, ESWT: Extracorporeal Shock Wave Therapy

pre- and post-treatment. In the comparisons within
the groups, a statistically significant difference was
determined between the pre-and post-treatment
test results in all the groups (p<0.05) (Table 4).

DISCUSSION

The aim of this study was to investigate the effects
on pain, symptom severity, and levels of function-
ality of ESWT and MT approaches applied to pa-
tients with CTS and to evaluate the advantages of
either method over the other. The hypothesis that
there would be a difference between the results
of the home exercise program applied as tendon
and nerve gliding exercises and the MT and ESWT
methods in respect of pain and functionality was
partly confirmed. No difference was determined
between the MT and ESWT groups in the improve-
ments obtained in pain and functionality, whereas
the results of the MT and ESWT groups were better
than those of the group applied with the home ex-
ercise program alone. This study can be considered
of value in respect of showing the 4-weeks term ef-
ficacy of these treatment methods applied for CTS.

CTS is a frequently seen peripheral entrapment
neuropathy. Several different techniques and ap-
plications have been used in treatment, but very
few studies in the literature have compared phys-
iotherapy approaches. In a systematic review that
investigated the efficacy of tendon and nerve glid-

ing exercises for CTS, it was reported that when
these exercises are combined with traditional
treatments, there can be a positive effect for CTS
patients, but it was also emphasized that there is a
need for further, randomized controlled studies de-
signed to evaluate the effect of tendon and nerve
gliding exercises alone (6). In a recent, randomized
controlled study of 80 patients, the study group was
applied with tendon and gliding exercises togeth-
er with a wrist splint, and the control group was
treated with a wrist splint only. A certain amount
of improvement was seen in symptom severity and
the functional status scores in both groups, and it
was reported that the exercises provided no extra
benefit to the wrist splint treatment (8). In contrast,
Hamzet et al. reported that the combination of
neuromobilisation techniques with exercises com-
pare to only home exercises was more effective in
improving clinical findings (26). In the current study,
median nerve mobilisations and tendon sliding ex-
ercises were applied as a home exercise program
to all 3 groups. The support with active tendon and
nerve gliding exercises was effective on the pain,
symptom severity, and functionality levels of the
CTS patients and was thought to be supported by
the other treatment approaches.

In a study by Miranda-Medina et al., a significant
therapeutic benefit of neurodynamic techniques as
conservative treatment was reported in the pres-
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ence of light and moderate CTS (27). in another
study, 189 patients with CTS have been separated
randomly into the manual therapy group (includ-
ing neurodynamic techniques) or the control group
(without therapy). At the end of the treatment, they
found significant differences in the MT group which
also included neurodynamic techniques, but no dif-
ferences in the control group. It is stated that MT
had a positive effect on the overall health status of
people with CTS (28). In our study, a significant dif-
ference was determined in respect of resting and
activity pain values, symptom severity, and levels
of functionality between the group applied with the
home exercise program of nerve mobilisations and
the group that received joint and soft tissue mo-
bilisation applied by a physiotherapist in addition
to the home exercise program. This difference was
thought to have been created by the support to the
home exercise program of the MT approach applied
in person to the patient 3 times a week (26,28).

ESWT applications have increased significantly in
recent years in patients with CTS and positive re-
sults of the efficacy of ESWT have been document-
ed (15,19,20,29,30). In a study by Kocak Ulucakoy
et al., ESWT alone was seen to be as effective as
splint treatment, and it was reported that ESWT
should not be ignored in the conservative treat-
ment of CTS (15). To date, there are no standard
guidelines about the frequency of application and
the total number of doses for the use of ESWT in
CTS patients. A short-term effect has been shown
in a single session of ESWT, and most studies have
applied 3 sessions (30). The results of our study
demonstrated a significant difference in the rest-
ing and activity pain values, symptom severity, and
levels of functionality in the ESWT group. However,
when compared with MT, no superiority was deter-
mined between the applications of ESWT and MT.
Both applications were seen to provide a greater
improvement in pain and symptom severity than
the nerve and tendon gliding exercises applied as
the home exercise program alone. Similarly, in the
functionality level results, the positive improve-
ments in symptom severity and functionality lev-
el were seen to be greater in the MT and ESWT
groups than in the HP group, with no difference
between the MT and ESWT techniques. Our results
were found to be consistent with findings in the lit-
erature. Studies have supported the application of
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MT techniques together with classical physiother-
apy and have reported that combined treatments
are more effective in improving symptoms and clin-
ical findings (17,18,26,28).

The results of our study showed that all methods in
the three groups reduced pain and symptom severi-
ty and increased functionality in 4-weeks treatment
program. It was found that education and applied
exercises and reminder text messages per week in
the home exercises group alone had a positive ef-
fect on the patients. We emphasize the importance
of home exercises to support CTS patients. On the
other hand, direct application of ESWT to the wrist;
local and central effects of joint and soft tissue MT
techniques might improve the positive outcomes
of our study results (16,26,28). MT and ESWT ap-
proeaches reduced the symptoms and significantly
increased the functionality compared to the home
program exercise after the treatment.

There were some limitations to this study, primarily
that only the 4-weeks term efficacy was examined,
and there were no long-term comparisons. There
is a need for further larger, longer-term studies to
confirm these results. Another limitation was that
although a reminder was sent to the patients, ad-
herence, and compliance with the exercises is an
important problem in patients undertaking a home
exercise program, which could have affected the
results. Therefore, placebo-controlled studies are
required to make long-term comparisons.

In conclusion, it can be said that nerve and ten-
don gliding exercises, soft tissue and joint mobili-
sations, and the application of ESWT provided an
improvement in CTS patients, and these methods
can be safely applied. At the end of the treatment
period, the applications of MT and ESWT were
found to be equally effective in reducing pain and
increasing functionality in CTS patients. ESWT is
a practical treatment method with no side effects.
With the addition of MT approaches in patients
with CTS degree, pain, neuropathic symptoms, and
limitations will be reduced, and function increased.
In addition, to encourage patients to be active
during and after the treatment process, it can be
considered important to teach nerve and tendon
gliding exercises and give these as a home exer-
cise program. Further studies should be performed
to evaluate the long-term results.



Source of Support:The authors did not receive any
financial support for this study.

Conflict of Interest: The authors have no conflict
of interests to declare.

Author Contributions: NT: Concept, Design, Data
Collection and Processing, Analysis and/or Inter-
pretation, Literature Review, Article Writing. AT:
Concept, Consulting, Analysis and/or Interpreta-
tion, Article Writing, Review

Explanations: None.

Acknowledgement: None

REFERENCES

1.

Panosyan FB, Kirk CA, Marking D, Reilly MM, Scherer SS, Shy
ME, et al. Carpal tunnel syndrome in inherited neuropathies: A
retrospective survey. Muscle & nerve, 2018; 57(3): 388-394.
American Academy of Orthopaedic Surgeons. Management
of Carpal Tunnel Syndrome Evidence-Based Clinical Practice
Guideline. 2016.

Skirven TM, Osterman AL, Fedorczyk J, Amadio PC, Felser S, Shin
EK. Rehabilitation of the hand and upper extremity, 2-Volume
Set. 7th ed. Philadelphia: Elsevier Health Sciences, Copyright
2021.

Zaralieva A, Georgiev GP, Karabinov V, lliev A, Aleksiev A. Physical
Therapy and Rehabilitation Approaches in Patients with Carpal
Tunnel Syndrome. Cureus. 2020;12(3): e7171. Published 2020
Mar 3.

Kuran B. On kol, el-el bilegi agrilarinda egzersiz receteleme: Der-
leme. Tiirk Fiz Tip Rehab Derg. 2014;60 (Ozel Sayi 2): $43-549.
Basson A, Olivier B, Ellis R, Coppieters M, Stewart A, Mudzi W.
The effectiveness of neural mobilisation for neuromusculoskele-
tal conditions: a systematic review and meta-analysis. ] Orthop
Sports Phys Ther. 2017; 47(9): 593-615.

Kim SD. Efficacy of tendon and nerve gliding exercises for carpal
tunnel syndrome: a systematic review of randomized controlled
trials. J Phys Ther Sci. 2015; 27(8):2645-2648.

Abdolrazaghi HA, Khansari M, Mirshahi M, Ahmadi Pishkuhi
M. Effectiveness of Tendon and Nerve CGliding Exercises in
the Treatment of Patients with Mild Idiopathic Carpal Tunnel
Syndrome: A Randomized Controlled Trial. Hand (NY). 2021;
15589447211006857.

Kaltenborn FM: Mannuel Mobilisation of the Ekstremity Joints.
4th ed., Oslo: Olaf Norlis Borkhandel.1089.
Fernandez-de-Las-Pefas C, Cleland ), Palacios-Cefia M, Fuen-
salida-Novo S, Pareja JA, Alonso-Blanco C. The Effectiveness
of Manual Therapy Versus Surgery on Self-reported Function,
Cervical Range of Motion, and Pinch Grip Force in Carpal Tun-
nel Syndrome: A Randomized Clinical Trial. ) Orthop Sports Phys
Ther. 2017; 47 (3):151-161.

Dommerholt ). Manual Therapy for Musculoskeletal Pain Syn-
dromes: An Evidence and Clinical-Informed Approach. 2015.
Shockwave therapy. BTL Corporate; 2019 [2020 Mar]. Available
from: https://www.shockwavetherapy.eu/subpage

Yiirik OZ, Kirdi N. Ekstrakorporeal sok dalga tedavisi. SDU Tip
Fakiiltesi Dergisi. 2014; 21(2):62-69.

Green JL, Harwood AE, Smith GE, Das T, Raza A, Cayton T, et al
Extracorporeal shockwave therapy for intermittent claudication:
medium-term outcomes from a double-blind, randomized place-
bo-controlled pilot trial. Vascular. 2018; 26(5):531-539.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

TURKISH JOURNAL OF PHYSIOTHERAPY AND REHABILITATION 2023; 34(1)

Torun N., Tuncer A.

Kocak Ulucakdy R, Yurdakul FG, Bodur H. Extracorporeal shock
wave therapy as a conservative treatment option for carpal
tunnel syndrome: A double-blind, prospective, randomized, pla-
cebo-controlled study. Turk ) Phys Med Rehabil. 2020; 66(4):388-
397.

Wolny T, Linek P. Is manual therapy based on neurodynam-
ic techniques effective in the treatment of carpal tunnel syn-
drome? A randomized controlled trial. Clinical Rehabilitation.
2019;33(3):408-417.

Talebi GA, Saadat P, Javadian Y, Taghipour M. Manual therapy in
the treatment of carpal tunnel syndrome in diabetic patients: A
randomized clinical trial. Caspian J Intern Med. 2018;9(3):283-
289.

Jiménez-Del-Barrio S, Cadellans-Arréniz A, Ceballos-Laita L, Es-
tébanez-de-Miguel E, Lépez-de-Celis C, Bueno-Gracia E, et al.
The effectiveness of manual therapy on pain, physical function,
and nerve conduction studies in carpal tunnel syndrome pa-
tients: a systematic review and meta-analysis. Int Orthop. 2022
Feb;46(2):301-312.

Vahdatpour B, Kiyani A, Dehghan F. Effect of extracorporeal
shock wave therapy on the treatment of patients with carpal
tunnel syndrome. Adv Biomed Res. 2016; 5: 120.

Xu D, Ma W, Jiang W, Hu X, Jiang F, Mao C, et al. Comparing
extracorporeal shock wave therapy versus local corticosteroid
injection for the treatment of carpal tunnel syndrome. A ran-
domized controlled trial. Int Orthop. 2020; 44:141-146.

Bijur PE, Silver W, Gallagher EJ. Reliability of the visual analog
scale for measurement of acute pain. Acad Emerg Med. 2001;
8(12):1153-1157.

Sezgin M, Incel NA, Serhan S, Camdeviren H, As |, Erdogan C. As-
sessment of symptom severity and functional status in patients
with carpal tunnel syndrome: reliability and functionality of the
Turkish version of the Boston Questionnaire. Disabil Rehabil.
2006; 28(20):1281-5.

Duru6z MT, Poiraudeau S, Fermanian J, Menkes CJ, Amor B, Dou-
gados M, et al. Development and validation of a rheumatoid
hand functional disability scale that assesses functional handi-
cap. ) Rheumatol. 1996; 23(7):1167-72.

IBM SPSS Statistics for Windows, Version 21. 0. Armonk, NY.
Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analy-
ses using G*Power 3.1: Tests for correlation and regression anal-
yses. Behavior Research Methods, 2009; 41, 1149-1160.
Hamzeh H, Madi M, Alghwiri AA, Hawamdeh Z. The long-term
effect of neurodynamics vs exercise therapy on pain and func-
tion in people with carpal tunnel syndrome: A randomized paral-
lel-group clinical trial. ) Hand Ther. 2021 Oct-Dec;34(4):521-530.
Miranda-Medina J, Cavigiolo MB, Soto A, Wolny T, Linek P. Is
manual therapy based on neurodynamic techniques effective in
the treatment of carpal tunnel syndrome? A randomized con-
trolled trial. Clin Rehabil. 2019; 33(5):957-958.

Wolny T, Linek P. The Effect of Manual Therapy Including Neu-
rodynamic Techniques on the Overall Health Status of People
With Carpal Tunnel Syndrome: A Randomized Controlled Trial.
Manipulative Physiol Ther. 2018 Oct;41(8):641-649.
Atthakomol P, Manosroi W, Phanphaisarn A, Phrompaet S, Lam-
matavee S, Tongprasert S. Comparison of single-dose radial
extracorporeal shock wave and local corticosteroid injection for
treatment of carpal tunnel syndrome including mid-term effica-
cy: a prospective randomized controlled trial. BMC musculoskel-
etal disorders. 2018; 19(1):32.

Ke M), Chen LC, Chou YC, Li TY, Chu HY, Tsai CK, et al. The
dose-dependent efficiency of radial shock wave therapy for pa-
tients with carpal tunnel syndrome: a prospective, randomized,
single-blind, placebo-controlled trial. Sci Rep. 2016; 6:38344-
38344.

101 G



