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ABSTRACT Carpal tunnel syndrome (CTS) is the most common and
widely studied nerve entrapment syndrome, accounting for approxi-
mately 90% of all compressive neuropathies. It is caused by compres-
sion of the median nerve while it passes through the carpal tunnel, a
limited space. Nowadays, many treatments are proposed for CTS,
which can be categorised into two groups of invasive and non-invasive.
The invasive treatments include surgery and corticosteroid injection of
carpal tunnel. Current non-invasive treatments include acupuncture, ex-
ercise therapy and mobilization techniques, splinting, ultrasound, ex-
tracorporeal shock wave therapy (ESWT), low-level laser therapy,
high-power laser therapy, kinesiotaping and cupping therapy. Acupunc-
ture successfully alleviates pain, inflammation, numbness, and restores
motor ability. Gliding exercises improve symptoms by preventing, or
stretching, the adhesions among the tendons and median nerve. Shock-
waves (ESWT) are rapid but short duration acoustic waves that carry
energy and can propagate through tissues. Laser therapy is a photo-
biomodulation intervention which may cause either biological stimu-
lation or inhibition. Kinesiotaping is an elastic bandage that lifts up the
skin, relieving compression to increase blood and lymphatic flow and
reduce pain. Cupping therapy is an ancient method of applying quick,
vigorous, rthythmic force for improving blood supply. As a result; Var-
ious conservative treatments can relieve symptoms and improve func-
tional abilities of patients with mild-to-moderate CTS. The above new
treatment modalities and combinations have proven effective in CTS.
However, in studies, both the optimal treatment doses and the long-
term results of physical therapy modalities are still not fully known.

Keywords: Carpal tunnel syndrome; physical therapy;
new modalities

OZET Karpal tiinel sendromu (KTS), en stk goriilen ve iizerinde en
cok calisilan sinir stkigma sendromudur ve tiim kompresif noropatile-
rin yaklasik %90’1m1 olusturur. Medyan sinirin dar bir alan olan karpal
tiinelden gegerken sikigmast sonucu olusur. Giiniimiizde KTS i¢in in-
vaziv ve invaziv olmayan birgok tedavi onerilmektedir. Invaziv teda-
viler arasinda cerrahi ve kortikosteroid enjeksiyonu yer alir. Bu giincel
noninvaziv tedaviler arasinda ise akupunktur, egzersiz ve mobilizas-
yon teknikleri, splintleme, ultrason tedavisi, ekstrakorporeal sok dalga
terapisi [extracorporeal shock wave therapy (ESWT) ], diisiik seviyeli
lazer tedavisi, yiiksek seviyeli lazer tedavisi, kinesiotaping ve kupa te-
davisi yer almaktadir. Akupunktur agriy1, inflamasyonu, uyusukluk his-
sini basarili bir sekilde hafifletir ve motor becerileri geri kazandirir.
Sinir kaydirma egzersizleri, tendonlar ve medyan sinir arasindaki ya-
pisikliklar 6nleyerek semptomlari iyilestirir. Sok dalgalart (ESWT),
enerji tastyan ve dokular boyunca yayilabilen hizli ancak kisa siireli
akustik dalgalardir. Lazer tedavisi, biyolojik uyarima veya inhibisyona
neden olabilen bir fotobiyomodiilasyon tedavisidir. Kinesiotaping, kan
ve lenfatik akist artirmak ve agriy1 azaltmak i¢in baskiy1 hafifleten elas-
tik bir bandajdir. Kupa terapisi, kan akisini iyilestirmek i¢in hizli, giiglii
ve ritmik kuvvet uygulayan eski bir yontemdir. Sonug olarak; cesitli
konservatif tedaviler, hafif-orta dereceli KTS’li hastalarin semptomla-
rint hafifletebilir ve fonksiyonel yeteneklerini gelistirebilir. Yukaridaki
yeni tedavi yontemleri ve kombinasyonlarinin KTS’de etkili oldugu
kanitlanmistir. Ancak yapilan ¢aligmalarda hem optimal tedavi dozlar
hem de fizik tedavi yontemlerinin uzun donem sonuglart hala tam ola-
rak bilinmemektedir.

Anahtar Kelimeler: Karpal tiinel sendromu; fizik tedavi;
yeni modaliteler
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Carpal tunnel syndrome (CTS) is the most com-
mon and widely studied nerve entrapment syndrome,
accounting for approximately 90% of all compressive
neuropathies.'? It is caused by compression of the
median nerve while it passes through the carpal tun-
nel, a limited space. Inflammation, edema, tendon
spasm, hormone level changes, and physical activity
are all associated with increased nerve compression,
causing pain and numbness. In severe cases, muscle
weakness in muscles innervated by the median nerve
may occur.’

CTS is often diagnosed through patient history
and physical examination. Provocation tests that can
be used to diagnose CTS are Phalen’s test, Tinel’s
test, Flick’s sign, and Thenar wasting. Thenar wast-
ing can be done by examining the patient’s palms and
palpations and finding the presence of atrophy of the
thenar muscles. Electrodiagnostic examination can be
used to support the diagnose of CTS. On electromy-
oneurography study it can be found that nerve veloc-
ity will decrease when the distal latency is prolonged,
this shows that there is a disruption in nerve con-
sumption in the wrist.*

Nowadays, many treatments are proposed for
CTS, which can be categorised into two groups of in-
vasive and non-invasive. The invasive treatments in-
clude surgery and corticostreoid injection,
non-invasive treatments include taking medications

and physical therapy.’

In this study, we aimed to review the literature
on current issues in physical therapy modalities in
CTS. These studies are summarized in Table 1.

I ACUPUNCTURE AND LOW-LEVEL LASER
THERAPY

Acupuncture originated in China 4,000 years ago.
The practice is based on traditional Chinese medi-
cine, according to which, the body’s vital energy,
known as Qi, flows through 12 primary and eight sec-
ondary meridians in the body. The proper flow of Qi
is believed to be restored when acupuncture needles
are inserted into the skin, with or without manipula-
tion, at specific points along the meridians.® The ma-
nipulation of the needles can elicit in patients a
“needle grasp” sensation called “De Qi”, a subjective

feeling of soreness, fullness, numbness, or tingling.
Dry needling, also known as myofascial trigger point
needling, is similar to the use of acupuncture at Ah
Shi points, which often correspond to trigger points
or tender points (or both) in the myofascial tissue.
Dry needling is now known as myofascial acupunc-
ture. Both acupuncture and dry needling can be given
further stimulatory effects using small electrical cur-
rents (electroacupuncture), moxibustion (burning the
herb moxa at the handle of the needle), or heat
lamps.’

Acupuncture is an effective treatment modality
for patients with CTS. Independent investigations con-
firm that acupuncture is more effective than usual care,
including anti-inflammatory medications. Acupunc-
ture successfully alleviates pain, inflammation, numb-
ness, and restores motor dexterity. Electroneurography
confirms the results, including improvements across
multiple parameters (e.g., median nerve sensory la-
tency, sensory nerve conduction velocity, sensory am-
plitude, motor latency, motor nerve conduction
velocity, motor amplitude) (Figure 1).}

Mamipour et al. studied a randomized clinical
trial which comparing the effect of physiotherapy
plus acupuncture with physiotherapy alone on pain,
disability and grip strength in CTS patients. This
study shows preliminary evidence that physiotherapy
plus acupuncture was more effective than physio-
therapy alone in pain relief and improving disability
of patients suffering from CTS.°

Laser acupuncture (LA), a new, non-invasive
therapy which uses low-level laser therapy (LLLT)
in acupuncture could help to manage CTS. LLLT is
anon-invasive method and can promote wound heal-
ing, peripheral nerve regeneration, pain relief, and
further reduction of inflammation.'” LLLT general
applies wave lengths ranging from 600 to 1,070 nm
and power outputs ranging from 1 mW to 1,000
mW.!! Some studies showed that LLLT leads to pain
relief and improvement in hand function of CTS.!?

Juan et al. compared the efficacy of LA treat-
ment with that of placebo LA treatment in patients
with idiopathic, mild-to-moderate CTS. They found
that LA may be more effective than placebo LA in
the treatment of mild-to-moderate idiopathic CTS.!
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FIGURE 1: Acupoints used for carpal tunnel syndrome.™

| EXERCISE THERAPY AND MOBILIZATION
TECHNIQUES

The rationale for using dynamic exercises as a treat-
ment of CTS is derived from cadaver and in vivo ul-
trasound (US) studies showing median nerve and
tendon excursions through the carpal tunnel during
the wrist and/or finger movement. According to sev-
eral authors, gliding exercises improve symptoms by
preventing, or stretching, the adhesions among the
tendons and median nerve, decreasing tenosynovial
edema, improving venous return and, thus, reducing
pressure inside the carpal tunnel.'?

Ballestero-Pérez et al. found positive effects of
median nerve mobilization in their systematic review.
However, some studies reported similar effects of this
neural technique compared with other conservative
methods for treatment of CTS.!6

Talebi et al. compared two manual therapy tech-
niques in patients with CTS in a randomized clinical
trial. They found that mechanical interface mobiliza-
tion and nerve mobilization techniques are not supe-
rior to each other in reducing pain and improving
hand symptoms and functional status.'’

SPLINTING FOR CTS

Splinting generally immobilises the wrist joint by
using an external orthosis. The splint usually leaves
the fingers and thumb free to move, but some designs
may include the fingers. The wrist is generally posi-
tioned in a neutral position in the splint; although, the
precise angle has yet to be determined, between less
than 20 degrees extension and closer to zero degrees
has been found to be optimal. This splint may be
worn either at night-time only or during both the
night and day.'® Splinting could decrease the expo-
sure to the elevated pressure and alleviate symptoms
arising from ischemia. Moreover, it has been hy-
pothesized that extension of the metacarpophalangeal
(MCP) joints could lower the pressure by moving the
lumbrical muscles away from the carpal tunnel.'*?°

Nadar et al. compared the efficacy of wrist
splinting that incorporates the MCP joints and tradi-
tional wrist-only splinting patients with mild-to-mod-
erate CTS. They found that a wrist splint that
incorporates the MCP joints is more effective than
the traditional wrist-only splint, with long-lasting im-
provements that remained consistent after 6 months
of the splint intervention.?! Gatheridge et al. studied
a prospective clinical trial. In this study, subjects
were assigned to wear a neutral wrist splint for 6
(Group A) or 12 weeks (Group B). They found that
there was no additional benefit in extending splinting
6 additional weeks.??

US THERAPY

Therapeutic US is a physical therapy modality with a
thermal (deep heating) and nonthermal effect formed
by the conversion of a high-frequency electric cur-
rent into high-frequency acoustic energy.? It is
widely used to reduce pain and disability in muscu-
loskeletal disorders. The efficiency of US treatment
for CTS has depended on the suppression of inflam-
mation, the removal of edema, and the stimulation of

nerves.?*?

Ortanca et al. compared the efficacy of US and
steroid phonophoresis (PH) treatments in patients
with idiopathic CTS. They found in their study that
splinting therapy combined with steroid PH, placebo
or continuous US is effective for both clinical and
electroneurophysiological improvement; however,



electroneurophysiological improvement is limited.?
Bagcaci et al. evaluated the efficiency of therapeutic
pulsed US applied underwater in mild-to-moderate
CTS in their study. They found that therapeutic un-
derwater pulsed US is an effective, safe, and easy-to-
apply treatment option in the conservative treatment
of mild-to-moderate CTS.?

I EXTRACORPOREAL SHOCK WAVE
THERAPY

Extracorporeal shockwave therapy (ESWT) has be-
come a popular non-invasive therapeutic modality for
the treatment of many musculoskeletal disorders. The
essential principle behind this technique revolves
around the action of shockwaves, which are rapid but
short duration acoustic waves that carry energy and
can propagate through tissues. The application of
shockwaves can be beneficial due to their ability to
cause interstitial and extracellular responses which
lead to tissue regeneration.?

ESWT has recently been used in the treatment
of mild to moderate CTS. ESWT are clinically effec-
tive in symptom relief, functional enhancement, and
electrophysiologic parameters improvement for pa-
tients with mild-to-moderate CTS.% Li et al. found in
their extracorporeal shock wave therapy versus local
corticosteroid injection meta-analysis study that the
effects of ESWT and local steroid injection (LCI) are
not significantly different. In terms of electrophysio-
logical parameters, LCI has a stronger effect on short-
ening motor distal latency; ESWT is superior to LCI
in improving action potential amplitude. ESWT is a
noninvasive treatment with fewer complications and
greater patient safety.’® Menekseoglu et al. similarly
found that ESWT treatment was effective in mild-
moderate CTS.!

HIGH-POWER LASER THERAPY

Laser therapy is a photobiomodulation intervention
which may cause either biological stimulation or in-
hibition, increasing or decreasing cell activity, re-
spectively. One group preferred to use a fluence
(energy density) range of 9 to 225 J/cm? while an-
other group reduced fluence to 1.2 to 6 J/cm?.3? The
high-power laser (HPL) is a technological advance-
ment in the low-power laser (LPL) field and can treat

a much larger part of the body surface. Furthermore,
it has deeper penetration and consumes less time
compared with the LPL. The HPL or hot laser is 24
times more powerful than conventional lasers and its
effective penetration depth is more than 4 centime-
ters, while LPL has an effective penetration depth of
half a centimeter and can mainly help treat superficial
and small tissues.*

Hojjati et al. studied prospective, randomized,
single-blind clinical trial. The study population in-
cluded 45 patients aged 30-50 years who mild or
moderate CTS was confirmed for them. Patients were
randomly assigned to control, LPL therapy, and HPL
therapy groups. HPL therapy showed better results,
although not significantly different from LPL ther-
apy.** On the contrary, Ezzati et al. found in their
study that HPL with a power of 1.6 W and a fluence
of 8 J/em? produced the best effects compared to
other groups in reduction of pain and improvement
of the median nerve electrophysiological studies.®

KINESIOTAPING

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. Pain alleviation through KT results
from pain modulation via gate control theory of
pain.*® A study indicated that KT enables people with
CTS to regain their ordinary skills.”’

de Sire et al. found in their double-blind ran-
domized controlled trial that KT might be considered
as an effective technique combined to rehabilitative
treatment in terms of hand function and symptoms in
patients affected by mild CTS.*® Like this study,
Kiilcii et al. found similar results (Figure 2).%

CUPPING THERAPY

Cupping therapy is an ancient method of applying
quick, vigorous, rhythmic force for improving blood
supply. It is used for various neuropathy conditions.
Hence, there is need of reviewing cupping therapy as
an alternative treatment option for CTS as it is cost
effective and traditional healing option.*°

Mohammadi et al. found in their randomized
clinical trial that incorporation of cupping therapy in
a routine physical therapy programme can reduce the



FIGURE 2: a) Kinesiotape application; b) Placebo kinesiotape application.

severity of symptoms and improve the distal sensory
disturbance of the median nerve.*!

I CONCLUSION

There are many physical therapy modalities used in
the treatment of CTS. The main aim of all treatment
modalities is to reduce compression on the median
nerve. In this study, we touched upon current con-
servative treatment modalities. These conservative
treatments are able to relieve symptoms and improve

functional ability of patients with mild-to-moderate
CTS. These include acupuncture, oral drugs, elec-
trotherapy, specific manual techniques and neural
gliding exercises as well as different combinations
of the above, splinting, US, ESWT, LLLT, HPL
therapy, KT and cupping therapy. The above new
treatment modalities and combinations have proven
effective in CTS. However, in studies, both the op-
timal treatment doses and the long-term results of
physical therapy methods are still not fully known.
Likewise, it has not been clearly demonstrated
which physical therapy modality is superior to an-
other. There is a need for studies with a large num-
ber of patients and long follow-up periods in which
the effectiveness of physical therapy modalities,
optimal treatment dose and duration can be deter-
mined.
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