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Abstract

Background: Carpal tunnel syndrome (CTYS) is the most
common entrapment neuropathy, which results from median
nerve compression at the wrist, leading to pain, paresthesia and
muscle weakness in the hand and forearm. Laser acupuncture
(LA), anon-invasive therapy which uses Laser light to stimu-
late specific acupuncture points, is greatly helpful to relief pain
of CTS.

Aim of Sudy: This study was conducted to investigate the
effect oflaser acupuncture on carpal tunnel syndrome after de-
livery.

Patients and Methods: This study was carried out on Forty
multiparous women suffering from Carpal Tunnel Syndrome
after delivery, They were selected randomly from the outpa-
tient Orthopedic Clinic at Zagazig University Hospitals. Their
ages were ranged from (25-35) years old, their body mass index
didn’t exceed 30kg/m?, and Their Parity will be ranged from (2-
4) children. All patients were divided randomly into 2 groups
equal in number, study group (A) & Control group (B). Study
group (A) This group was consisted of 20 patients. Each patient
in this group had received LLLT on the acupoints PC6 (Neigu-
an) and PC7 (Daling) for dominant hand for 90 seconds, 3 times/
week for 8 weeks. Also each patient was asked to perform an
exercise program in her dominant hand for 30 minutes, 3 times/
week for 8 weeks. Also, each patient was asked to wear cock
up splint throughout the treatment course which was adjusted at
neutral angle al day and take it off during exercising and taking
a shower throughout the treatment course (8 weeks). Control
group (B) was consists of 20 patients, each patient in this group
had received sham laser on the acupoints PC6 (Neiguan) and
PC7 (Daling) for dominant hand for 90 seconds, 3 times/week
for 8 weeks. Also each patient was asked to perform an exer-
cise program in her dominant hand for 30 minutes, 3 times/
week for 8 weeks. Also, each patient was asked to wear cock
up splint throughout the treatment course which was adjusted
at neutral angle at al day and take it off during exercising and
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taking a shower throughout the treatment course (8 weeks). All
patients in both groups (A& B) were evaluated by Visual Ana-
logue Scale (VAS) and measuring serum cortisol level in blood
plasma before starting and after the end of treatment program.

Results: Both groups showed a statistically significant de-
crease in both visual analogue scale and serum cortisol level
after treatment, Group (A) achieved percentage of decrease in
visual analogue scale by 83.78% and achieved percentage of
decrease in serum cortisol level by 61.66% while group (B)
achieved percentage of decreasein visual analogue scale by
25.0% and achieved percentage of decrease in serum cortisol
level by 16.61%. By comparing 2 groups (A& B) it was found
that percentage of decrease in VAS and serum cortisol level in
group (A) was more pronounced and more notable when com-
pared with group (B).

Conclusion: It was concluded that laser acupunctureis
very effectivein relieving pain of Carpal tunnel Syndrome after
delivery.

Key Words: Carpal Tunnel Syndrome — Low level laser ther-
apy — Laser acupuncture — Visual analogue scale
(VAS) — Cortisol level in the blood plasma.

Introduction

Carpal tunnel syndrome (CTS) isthe most common
entrapment neuropathy, which results from median
nerve compression [1].

Carpal tunnel syndrome or median nerve neu-
ropathy at the wrist isamedical condition in which
the median nerve is compressed at the wrist, lead-
ing to pain, paresthesia and muscle weaknessin the
hand and forearm [2].

Prevalence of CTS in the general populationis
3.8% when diagnosed clinically and 2.7% when
diagnosed neurophysiologically. Women are more
susceptible to CTS, with a 70% incidence rate, es-
pecially middle aged women. CTS isacommon
complaint during pregnancy, as the existing data
show the prevalence rate of CTS during pregnancy
to be as high as 62% [3].
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It isusually diagnosed in the third trimester of
pregnancy and it is often bilateral. In majority of
the patients symptoms will resolve either spontane-
ously or will respond to conservative treatment after
delivery [4].

Compression of the median nerve asit runs deep
to the transverse carpal ligament (TCL) causes at-
rophy of thenar eminence, weakness of the flexor
pollicis brevis, opponens pollicis brevies, aswell as
sensory lossin the distribution of the median nerve
distal to transverse carpal ligament [5].

Pain and paresthesiain the thumb, first two fin-
gers, and the radial half of the ring finger are the
most common clinical features of CTS. Paresthesia
and sensory deficits might involve the entire palm
areain some cases [6]. Compression of the medi-
an nerve at the carpal tunnel may cause ischemia.
Ischemia also plays a pathogenic role in the carpal
tunnel syndrome. Patients often awaken at night
shake out their hands to get pain relief. This phe-
nomenon is called flick sign, which is 96% specific
and 93% sensitive for CTS [7].

Diabetes, Rheumatoid arthritis, hypothyroidism,
pregnancy and menopause are known to cause CTS.
Although most pregnant women experience symp-
tom relief following delivery, a significant percent-
age continue to have some level of complaint up to
three years after giving birth. It isvery commonin
lactating women due to holding the infant and the
hormonal changess;.

There are several therapeutic options for pa-
tients with CTS depending on various factors, in-
cluding the stage of the disease, the severity of the
symptoms, and patient’ s preferences. Non-surgical
intervention is recommended as the first-line treat-
ment, in cases of mild to moderate CTS. They are
indicated in patients with no muscle weakness, atro-
phy, or denervation and with only a mild abnormal-
ity on nerve conduction studies [9].

In physical therapy field, there are several physi-
cal therapy modalities can be used to treat CTS such
as: Cold or ice application, therapeutic ultrasound,
low level laser therapy, TENS, neuromuscular elec-
trical nerve stimulation, shockwave therapy, pulsed
electromagnetic field, shortwave diathermy, acu-
puncture, and kinesiotaping [10] .

LLL isanon-invasive light source treatment
that uses red and near-infrared monochromatic light
to treat soft tissues injuries without increasing skin
temperature. It has low energy output (between 1
and 1000mw) and generates a single wavelength of
light (between 600 and 1100nm). Lasers have been
used for photo biomodulation; Low Level Laser is
effectivein the management of CTS [11].

Low level Laser therapy (LLLT) has been used
as a non-pharmacological alternative agent to treat

painful musculoskeletal conditions for 3 decades.
The laboratory researches have been showed that
low energy irradiation from lasers alters cellular
process, producing among others anti-inflammatory
effects, increased collagen turnover andaccel erat-
ednerve regeneration. Also, laser therapy has been
approved to be a useful modality in the treatment of
carpa tunnel syndrome [12].

It has been reported that LLLT therapy had an-
ti-inflammatory and anti-oedematous actions due to
its reduction effect in prostaglandin synthesis. Its
inhibition effect on prostacyclin has especially been
reported to provide pain and inflammation regres-
sion [13].

In another study, the authors had suggested that
an inhibition of neuronal activity might be respon-
sible for the therapeutic effect, and the laser irra-
diation selectively inhibited nociceptive signals at
peripheral nervesi4].

Among severa interventions for pain manage-
ment, acupuncture has received special attention
asacupuncture can improve the overall subjective
symptoms of carpal tunnel syndrome which suc-
cessfully alleviates pain, inflammation, numbness,
and restores motor dexterity. Acupunctureisthe
most familiar complementary and alternative med-
icine,the Acupuncture and carpal tunnel syndrome
efficacy of acupuncture in management of mild to
moderate CTS has been investigated in many stud-
1es[15].

Acupunctureis aform of alternative medicine
and a component of traditional Chinese medicinein
which thin needles are inserted into the body. The
overall concept behind acupuncture is that the body
runs on energy, or gi (pronounced “chee”). The en-
ergy system involves defined pathways known as
meridians, each of which has multiple acupuncture
points that affect various organs, areas or body sys-
tems. The foundational concept of how acupunc-
tureis done is through stimulating the acupunc-
ture points to correct imbalances or blockagesin
the flow of energy and ultimately to restore health.
Multiple studies have shown the effectivenessin
the treatment of back pain, either acute or chronic,
knee pain secondary to osteoarthritis, myofascial
pain, depression, anxiety, headache, alergies, gen-
era pain, female infertility, insomnia, neck pain and
frozen shoulder. Most practitioners recommend not
undergoing acupuncture if experiencing active in-
fection, especially cutaneous, malignancy, as there
might be athreat of the spread of neoplastic cells;
and severe neutropenia secondary to the risk of in-
fection [16] .

Lately, many clinicians have used LLLT on acu-
puncture on point, which is called laser acupuncture
(LA), to treat many clinical problems, such as mus-
culoskeletal pain, lateral epicondylitis, headaches,
CTS, etc. In contrast with traditional acupuncture
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needles, LA isanon-invasive therapy that does not
cause tingling or pain during procedures [17] .

A laser beam of energy enters the acupuncture
point and begins a cascade of beneficial biological
effects: Accelerate tissue repair and cell growth,
anti-Inflammatory, immunoregulation, analgesic,
improve nerve function, improve vascular activity,
increased metabolic activity, and trigger point reso-
lution and acupuncture point stimulation [1g] .

Material and Methods

This study had lasted 12 months from June 2023
to June 2024.

This study was carried out on forty women suf-
fering from carpal tunnel syndrome in their dom-
inant hands after delivery. They were selected
randomly from the outpatient Orthopedic clinic of
Zagazig University Hospitals. Their ages ranged
from 25 to 35 years old, their body mass index were
exceed 30kg/m? and their parity ranged from 2 to 4
children.

Table (1): It illustrate Demographic characteristics of al pa-
tients in both groups (A& B).

Group A Group B t- P
(n=20) (n=20) vaue vaue
Age(years)  28.30+2.25 29.02+2.35 099 0.326 (NS)
Weight (kg)  80.72¢6.34  78.90+6.51  0.898 0.375 (NS)
Height (cm)  167.45+4.72 165.70+4.87 1154  0.256 (NS)
BMI (kg/m?) 2876112  28.68+1.16  0.222 0.825 (NS)

Data are expressed as mean + SD.
NS = p>0.05 = Not significant.

Material:

A- Informed consent Form: Each patient in both
groups (A& B) was asked to Sign on the Consent
Form before Starting the treatment Course.

B- Recording data sheet: It was used to record all
data of each patient in both groups (A&B) iniit
before starting the treatment Course. It included
name, age, address, occupation, diagnosis, chief
complaint, past & present history, obstetric his-
tory and family history.

C- Weight-Height scale: It was used to measure
weight and height of each Patient in both groups
(A& B) before starting the treatment Course to
calculate body mass index through this equation:
BMJ, = body weight (Kg)/square of body heights
(m)".

D- Visua Anaogue Scale (VAS): It isagraphic rat-
ing scale with numerical values ranged from (0-
4), placed equidistantly on aline of 10cm long
drawn horizontally. The description and num-
bers help the patient to describe her level of pain.
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(0) Represents no pain.

(1) Represents mild pain.

(2) Represents moderate pain.
(3) Represents severe pain.

(4) Represents intolerable pain.

E- Syringes: They were used to withdrawn blood
samples from each patient in both groups (A& B)
before and after treatment course in the early
morning to measure cortisol level in blood plas-
ma. About 3cm of blood was withdrawn from
the antecubital vein in the early morning from
each patient in groups (A& B) pre and after treat-
ment and they were sent immediately to labora-
tory Centre to analysis.

F- Low Level laser therapy device: It was used to
treat the patients.

G- Two Goggle glasses: They were used by the pa-
tient and physiotherapist during application of
low level Laser therapy to protect their eyes
from Laser beam during application of low lev-
el laser therapy.

H- Cock up wrist splint: It was used by each patient
in both groups (A& B) to rest the wrist in neu-
tral position throughout the treatment Course (8
weeks).

I- Stopwatch: It was used to determine time of each
treatment session.

J- Plinth, disposable sheets, towels, 2 chairs, a bottle
of alcohol and cotton.

K- Pen marker: It was used to put marks for points
which were treated.

L- Cane, arubber ball, an elastic band, and small
weight dumbbells: These things were used by
each patient in both groups (A&B) during exer-
cise Program.

Evaluating procedures.
It was done through:

1- All data of each patient in both groups (A& B)
were recorded in the recording data sheet before
starting the treatment course.

2- Weight and height of each patient in both groups
(A&B) were measured and BMI was calculated
before starting the treatment course.

3- Each patient was asked to sit on armchair. The
antecubital area was cleaned with alcohol. A
blood sample of 3cm was withdrawn from the
antecubital vein from each patient in both groups
(A& B) by disposable sterile syringe. All the
samples were collected sent immediately to the
laboratory centre for analysis.

4- Each patient was asked to put a mark on visual
analogue scale (VAS) before and after the treat-
ment course to estimate intensity of her pain.
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Treatment procedure:
Sudy group (A):

Each patient in this group was asked to sit on
arm chair and rest her dominant hand on the treat-
ment table in the supination position while the
wrist joint was supported on atowel and the acu-
points were detected and remarkable. The skin of
the painful area was cleaned with a piece of cotton
immersed in alcohol. The physiotherapist was also
sitting on another arm chair in front of the patient to
apply the treatment session for her. Then, the low
level laser device was adjusted on the following
parameiers: Wave |length: 830nm, Energy density:
20Jcm ", Power: 30-40mw, Continuous output of
100%, Beam diameter: 4mm, Irradiation rate (time
of treatment session): 90 seconds for the acupoints.
Protective goggles had been worn by the patient
and the physiotherapist to protect their eyes from
the laser beam. After that the laser probe was held
perpendicular to the area to be treated (the distance
between the probe and the skin will be 2.5cm®),
Then the laser device switched on to deliver the low
level laser beam on the acupoints [Pericardium (PC)
meridians PC6 and PC7 on the medial aspect of the
arm] for 90 seconds After finishing the session the
LLLT device was switched off, and the patient start-
ed to perform the exercise program for her dominant
hand and wrist for 30 minutes, then she was asked
to wear the cock up splint. This session repeated 3
times per week for 8 weeks.

Control group (Group B):

Each patient in this group was asked to sit on
arm chair and rest her dominant hand on the treat-
ment table in the supination position while the
wrist joint was supported on atowel and the acu-
points were detected and remarkable. Theskin oft-
he painful area wascleaned with a piece of cotton
immersed in alcohol. The physiotherapist was also
sitting on another arm chair in front of the patient to
apply the treatment session for her. Then, the low
level laser device will be applied without any la-
ser power output. There will be no differencesin
observation, feeling, or listening between the two
groups during the procedure. Hence, all patientsin
both groups will be blinded to group selection. Time
of treatment session: 90 seconds for the acupoints,
Protective goggles had been worn by the patient
and the physiotherapist. After that the laser probe
was held perpendicul ar to the area to be treated (the
distance between the probe and the skin will be 2.5
cm’) on the acupoints [Pericardium (PC) meridians
PC6 and PC7 on the medial aspect of the arm]. After
finishing the session the LLLT device was switched
off, and the patient started to perform the exercise
program for her dominant hand and wrist for 30
minutes, then she was asked to wear the cock up
splint. This session repeated 3 times per week for
8 weeks.

The exercise program including:
1- Stretching exercises:
Wrist extension stretch:

The patient is asked to straighten his arm and
bend hiswrist back asif signaling someone to
“stop.”, use the opposite hand to apply gentle pres-
sure across the palm and pull it toward him until he
feels a stretch on the inside of his forearm, hold the
stretch for 15 seconds, repeat 5 times, then perform
this stretch on the other arm and do not lock the el-
bow.

Wrist flexion stretch:

The patient is asked to straighten his arm with
his palm facing down and bend the wrist so that his
fingers point down, gently pull his hand toward his
body until he feels a stretch on the outside of his
forearm, hold the stretch for 15 seconds, repeat 5
times, then perform this stretch on the other arm and
do not lock the elbow.

2- Srengthening exercises:

Wrist flexion & extension strengthening exercis-
es: The patient was asked to keep her forearm in
supination and hold a small weight in her hand then
make flexion in her wrist joint, hold then relax. Af-
ter that, the patient was asked to turn her forearm
in pronation and hold the same weight then make
extension in her wrist joint, hold then relax. This
exercise was repeated several times.

Wrist radial & ulnar deviation strengthening
exercises: The patient was asked to rest her fore-
arm on the treatment table in midline position while
her wrist joint was rested on the edge of the table
and hold a small weight in her dominant hand. The
physiotherapist was sitting at the edge of the table
supporting the patient’ s wrist joint and asked her to
make ulnar and redia deviation in her wrist joint
then relax. This exercise was repeated several times.

Hand grip strengthening exercise: The patient
was asked to rest her elbow joint on the treatment
table and hold a small rubber ball in her dominant
hand. Then, she was asked to squeeze the ball firmly
and relax. This exercise was repeated several times.

Finger spring strengthening exercise: The patient
was sitting, resting her elbow joint on the treatment
table and place an elastic band around her thumb
& fingers. The elastic band was tight enough to of -
fer some resistance. Then, the patient was asked to
open her thumb and four fingers to stretch the elas-
tic band as far as she can then relax. This exercise
was repeated several times.

3- Nerve and Tendon Glides:
Tendon glides:

The patient is asked tostraight fully straighten
al of hisfingers, then bend the tips of the fingers
into the “hook” position withthe knuckles pointing
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up, then make atight fist with the thumb over his
fingers, With his hand in front of him and the wrist
straight fully straighten all of the fingers again,
make a“tabletop” with the fingers by bending at the
bottom knuckle and keeping the fingers straight. Fi-
nally bend the fingers at the middle joint, touching
hisfingersto the palm.

Medial nerve glides:

The patient is asked tomake a fist with the thumb
outside hisfingers, extend the fingers while keeping
the thumb close to the side of the hand, keep the fin-
gers straight and extend the wrist, Keep the fingers
and wrist in position and extend the thumb, Keep
the fingers, wrist, and thumb extended and turn the
forearm palm up, keep the fingers, wrist, and thumb
extended and use the other hand to gently stretch
the thumb.

Results
By comparing the two groups (A & B) after

treatment regarding o VAS scores, it was found that,
both groups showed a decrease in pain score after

Group A

Group B
4.0 2.7
% 2.0 06

Before treatment After treatment

Fig. (1): lllustrates mean values of VAS measured before and
after treatment in the two studied groups (A & B).

83.78%
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treatment, group (A) achieved 83.78% while group
(B) achieved 25.0% but the percentage of decrease
in VAS was more pronounced and more notable
in group (A) when compared with group (B), this
means that low level laser therapy acupuncture was
greatly effective in decreasing pain.

Table (2) and Figs. (1&2& 3) illustrate mean t SD for VAS
scores before and after treatment for both groups (A & B).

Group A Group B

Varizble Before After Before After

treatment treatment treatment treatment
Mean t SD 3.70t0.47 0.60t0.88 3.60t0.50 2.70t0.92
MD 3.10 0.90
t# value 15.203 4723
p-vaue 0.001 0.001
% of inVAS 83.78 250
Significance Highly significant Highly significant

MD = Mean difference.

83.78
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Fig. (2): lllustrates percent of decrease in VAS scores in both
groups (A & B) after treatment.

25%

Fig. (3): llustrates percent of decrease in VAS scores after treatment in both groups (A & B).

Table (3) and Figs. (4-6) illustrates mean £ SD for serum cortisol before and after treat-

ment for both groups (A & B).

Group A Group B

Variable
Before treatment After treatment Before treatment After treatment

Mean t SD 20.24t2.29 7.76t1.51 19.93t2.59 16.62t3.72
MD 12.48 331
t# vadue 23.828 5.720
p-value 0.001 0.001
% of in cortisol 61.66 16.61
Significance Highly significant Highly significant

MD = Mean difference.
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By comparing the two groups (A & B) after
treatment regarding to serum cortisol level, it was
found that, both groups showed a decrease in serum
cortisol level after treatment, group (A) achieved
61.66% while group (B) achieved 16.61% but the

Group A Group B

20.24 19.93
16.62

7.76

Mean value (mg/dl)
cwooRn&RRY

Before treatment After treatment

Fig. (4): lllustrates mean values of serum cortisol measured
before and after treatment in the two studied groups
(A&B).

61.66%

percentage of decrease in serum cortisol level was
more pronounced and more not able in group (A)
when compared with group (B), this means thatlow
level laser acupuncture therapy was highly effective
in decreasing serum cortisol level.

90 61.66

40 16.61

Group A Group B

Fig. (5): lllustrates percent of decrease in serum cortisol level in
both groups (A & B) after treatment.

16.61%

Fig. (6): Illustrates percent of decrease in serum cortisol after treatment in both groups (A & B).

Discussion

Several studies have investigated the effects of
physical therapy interventions on Carpal Tunnel
Syndrome. For example, O’ Connor et al., [19] re-
ported that, Low Level Laser therapy isamarvelous
intervention to relieve pain in so many musculo-
skeletal pathological conditions. It has a beneficial
effect in treating Carpal Tunnel Syndrome, acute
& chronic back pain, sciatic pain, neck & shoul-
der pain, Coccydynia, Sacro-iliac joint pain, Pelvic
girdle pain, primary dysmenorrhea, De quervain's
tenosynovitis, Fibromyalgia, Osteoarthritis, Tennis
elbow, Bursitis, Capsulitis, Tenosynovitis and plant-
er fasciitis. Moreover, al results of the experimental
studies are amazing.

Falak et al., [20] reported that “ It has been ap-
proved that, Low level laser therapy has anti-inflam-
matory and anti-oedematous effects. Itcloses pain
gait and stimulates the release of natural pain killer
chemical ssuch as endorphins and enkephalins. So,
due to less inflammation, there isless oedema and
less pain. This supports the result of current study.

Several studies have been used low level laser
therapy as a non- pharmacological alternative agent
to treat painful musculoskeletal conditions. The
laboratory researches love been showed that, low

energy irradiation from laser therapy alters cellular
activities and produces anti- inflammatory effects as
well asincreases collagen turnover in the injured
tissues. It has been approved that, laser therapy has
agreat capability to decrease pain sensation and
achieves a noticeable improvement in hand function
[11]. This agrees with the results of the present study.

Nesioonpour et al., [21) added that “low level
laser therapy is aviable option that can help the pa-
tient. LLLT penetrates the skin layers & soft tissue
structures and activates specific biochemical reac-
tions as well asincreases the all cellular metabo-
lism. The light waves (photons) can penetrate the
affected areas that are treated as far as two to three
inches. Once the photons reach the injured tissues,
they stimulate and energize the cells to repair the
damage at aremarkable rate, this helpsto reduce
pain and inflammation and accelerate healing pro-
cess. Thistreatment is fast and more efficient. It en-
ables the patient to have pain free faster than any
other modality. LLLT doesn't hurt, it is safe, non-in-
vasive and has no side effects like medications. The
treatment option takes only few minutes to give bet-
ter results and remarkable decrease in pain sensa-
tion. For these reasons, low level laser therapy can
be potentially effective in treating Carpal Tunnel
Syndrome. This supports the result of current study.
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Lopeset al., [12] stated that “ LLLT generates
simultaneous anti- reduces inflammatory and an-
algesic effects. It reduced inflammation, swelling,
and pain. The anti-inflammatory effects of low level
laser therapy work at the cellular level. Laser thera-
py does not suppress inflammation but, its timulates
the body’ s cells to reduce inflammation, swelling
and pain.

Juan et al., [22] Stated that” Laser Acupuncture
is a noninvasive technique involving the stimula-
tion of traditional acupoints, with low-intensity,
non-thermal laser irradiation. The clinical applica-
tion of LA iswidespread. LLLT has biologic effects,
such as increased pain tolerance, due to changesin
the potency of the cellular membrane; vasodilata-
tion; reduction of edema; increase in intracellular
metabolism; and accel eration of wound healing.
The biomodulatory effect of LLLT improves lo-
cal microcirculation and oxygen supply to hypox-
ic cellsin the painful areas. Simultaneously, tissue
asphyxiais reduced to a minimum and collected
waste products are removed. The laser-induced nor-
malization of microcirculation interrupts the vicious
cycle that originates, develops, and maintains pain;
in addition, it restores the normal physiological con-
dition of the tissue”. This agrees with the results of
the current study.

Ferreiraet al., (231 Reported that “Laser acu-
puncture is amodality resulting from scientific ex-
ploration of TCM (traditional Chinese medicine).
Acupuncture has both local and distant analgesic
effects that may be mediated by different mecha-
nisms. Various central opioid receptors are impor-
tant in mediating the analgesic effect induced by
acupuncture-related techniques of different frequen-
cies. LA is not associated with somatosensation and
has the advantage of being noninvasive and aseptic.
Moreover, LA is painless and safe because no heat
is generated during the procedure. It is also more
effective and requires |l ess time than needle-based
acupuncture. This agrees with the results of the cur-
rent study.

Conclusion:

Laser Acupuncture Therapy is greatly effective
in treating Carpa Tunnel Syndrome after delivery.

References

1- HASHEMPUR M.H., HOMAYOUNI K., ASHRAF A,
SALEHI A., TAGHIZADEH M., HEYDARI M.: Effect of
Linum usitatissimum L. (linseed) oil on mild and moder-
ate carpal tunnel syndrome: A randomized, double-blind,
placebo-controlled clinical trial. Daru., May 21; 22 (1): 43,
2014. doi: 10.1186/2008-2231-22-43.

2- MORASKA A., CHANDLER C., EDMISTON-SCHAET-
ZEL A., FRANKLIN G., CALENDA E.L. and ENEBO B.:
Comparison of atargeted and general massage protocol on
strength, function, and symptoms associated with carpal

10-

11-

13-

14-

15

16-

1031

tunnel syndrome: A randomized pilot study. J. Altern Com-
plement Med., Apr. 14 (3): 259-67, 2008.

CHARLESJ,, FAHRIDIN S. and BRITT H.: Carpa Tunnel
Syndrome. Aust Fam Physician., 38 (9): 665, 2015.

MONDELLI M., ROSSI S.,, MONTI E., APRILE .,
CALIANDRO P., PAZZAGLIA C., ROMANO C. and
PADUA L.: Prospective study of positive factors for im-
provement of carpal tunnel syndrome in pregnant women.
Muscle Nerve, Dec. 36 (6): 778-83, 2007. doi: 10.1002/
mus.20863. PMID: 17657802.

NORVELL, JEFFREY G. and STEELE, MARK: “Carpal
Tunnel Syndrome”. eMedicine. Archived from the original
on August 2019.

KOHARA N.: [Clinical and electrophysiological findingsin
carpal tunnel syndrome]. Brain Nerve, Nov. 59 (11): 1229-
38, 2007. Japanese. PMID: 18044199.

WIPPERMAN J. and GOERL K.: Carpa Tunnel Syndrome:
Diagnosis and Management. Am Fam Physician., Dec 15;
94 (12): 993-999, 2016. PMID: 28075090.

PADUA L.., PADUA R., APRILE ., et a.: Multiperspective
follow-up of untreated carpal tunnel syndrome: A multi-
center study. Neurology, 56: 1459-1466, 2001.

BRAIN W.R., WRIGHT A.D. and WILKINSON M.: Spon-
taneous compression of both median nervesin the carpal
tunnel. Six casestreated surgically. Lancet, 1: 277-282,
2019.

ANDREU JL., OTON T., SILVA-FERNANDEZ L. and
SANZ J.: “Hand pain other than carpal tunnel syndrome
(CTS): Therole of occupational factors’. Best Pract Res.
Clin. Rheumatol., February 25 (1): 31, 2017.

CHUNGH., DAI T., SHARMA SK.,HUANG Y.Y., CAR-
ROLL J.D. and HAMBLIN M.R.: The nuts and bolts of
low-level laser (light) therapy. Annals of biomedical engi-
neering, 40 (2): 516-533, 2020.

JOHNSON M.I., IVERSEN V., AIMBIRE F. and LOPES-
MARTINS R.A.B.: Photoradiation in acute pain: A system-
atic review of possible mechanisms of action and clinical
effects in randomized placebo-controlled trials. Photomed
Laser Surg., 24 (2): 158-68, 2020.

MIZUTANI K., MUSYA Y., WAKAEK_., et d.: A clinica
study on serum prostaglandin E 2 with low level laser ther-
apy, Photomed, 22: 537-539, 2020.

JARVISD., COTLER H.B., CHOW R.T., HAMBLIN
M.R. and CARROLL J.: The Use of Low Level Laser
Therapy (LLLT) For Muscul oskeletal Pain, MOJ Orthop.
Rheumatol., 116 (2016) 1477-1490, 2016. 10.15406/mo-
jor.2016.02.00068

KHOSRAWI S., MOGHTADERI A. and HAGHIGHAT
S.: Acupuncture in treatment of carpal tunnel syndrome: A
randomized controlled trial study. J. Res. Med. Sci., Jan. 17
(2): 1-7, 2012. PMID: 23248650; PMCID: PMC3523426.

MANHEIMER E., CHENG K., WIELAND L.S.,, SHEN
X.,LAOL., GUO M. and BERMAN B.M.: Acupunc-
ture for hip osteoarthritis. Cochrane Database of System-



1032

17-

18-

atic Reviews, Issue 5. Art. No.: CD013010, 2018. DOI:
10.1002/14651858.CD013010. Accessed 29 June 2024.

SHEN XUE-YONG, ZHAO LING, DING GUANG-
HONG, TAN MING, GAO JANPING, WANG LIZHEN
and LAO LIXING: Effect of combined laser acupuncture
on knee osteoarthritis: A pilot study. Lasersin Medica Sci-
ence, 24: 129-36. 10.1007/s10103-007-0536-9, 2008.

KIBAR SIBEL, KONAK HATICE, EVCIK DENIZ and
AY SAIME: Laser Acupuncture Treatment |mproves
Pain and Functional Statusin Patients with Subacromial
Impingement Syndrome: A Randomized, Double-Blind,
Sham-Controlled Study. Pain Medicine, 18. pnw197.
10.1093/pm/pnw197, 2016.

19- O'CONNOR D., MARSHALL S.C., MASSY-WESTROPP

N.and PITT V.: Non-surgical treatment (other than ster-
oid injection) for carpal tunnel syndrome (Review). The
Cochrane database of systematic reviews, 2020.

Efficacy of Laser Acupuncture on Carpal Tunnel Syndrome after Delivery

20- FALAKI F., NEJAT A.H. and DALIRSANI Z.: The Effect

21-

of Low-level Laser Therapy on Trigeminal Neuralgia: A
Review of Literature. J. Dent Res Dent Clin. Dent Pros-
pects, 8 (1): 1-5, 2020.

NILSSON S., NESIOONPOUR S., MOKMELI S., VO-
JDANI S, et al.: The effect of low-level laser on post-op-
erative pain after tibial fracture surgery: A double-blind
controlled randomized clinical trial. Anesth. Pain Med., 4
(3): 17350, 2020.

22- JUAN C.W., CHANG M.H., LIN T.H., et a.: Laser acu-

23-

puncture for carpal tunnel syndrome: A single-blinded
controlled study. J. Altern Complement Med., 25 (10):
1035-1043, 2019.

FERREIRA L.A., DE OLIVEIRA R.G., GUIMARAES
J.P., CARVALHO A.C. and DE PAULA M.V.: Laser ac-
upuncture in patients with temporomandibular dysfunc-
tion: A randomized controlled trial. Lasers Med. Sci., 28:
1549-58, 2013.



Sara M. Ahmed, et al. 1033

iyl GAL Da3Shin Ao y3uitls gl Actlad
ZAY3J| ey

coagll ms elldy foull a1 JSGR 1y a¥T e y5allls Sagll 5305 T yae ) dalyull 538 Chags

Yo (1 Yo tns Lo pajlael oyl 88l o (il Goiall Lusdbio (e cnilas slymal g ole Ll pall 332 oy o
integans ol Wilyte pgasss wis JUL & 11 ¥ o lasll e cumslis o/anS Ve e psuall A0S 580 gy o1 (Lol
: oxiasLuate

€ A aul sadall outll (A da% 5allls phall Laganll oda cudhi Lk e sy ole Leganll 53a et 31 :(T) Lesanll
Liesas] / ol ¥ Lihis T 5l sadhe et o (11 Gl iy amall o aim alsiionl po pban] A5l Liogeca] lala ¥
pubad Azl

sl Jae (1 GGLAYL paslaal A sul psmall s yasnd pudlaad Ly cpaysbe ole Lesanll 53a il i() Lasaall
bl Asut Legeal/olye ¥ L ¥e suld cindle

e e
pall Ll (o8 Caaas! (g5t ulid — (gpemall SRl ulida Hlaal -
o
¢ G aag cpiegaall milS &5 lEeyg g all sas (s gaall o JS 8 Llian] Iy o3 3,18 geag Saall S oyebl by
(1) degantl pllial AU (g puadl L85t 6 Lilaal AN 53 yali 4sms —
(1) e gaall lal aull i ¢33 2sSH (g5iune b Lilimal LY 53 L) ayms —
U T @laraall o1y haigll o1 paand (b lle alelh 4 5l A 5l Eaaall g3 (e alitus 2 0SB\
od¥atl aay bt g et 4 oiEe (ba



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

