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ABSTRACT
Background: Mechanical neck pain typically develops gradually and has a variety of causes,
including one or more of the following: neck strain, anxiety, bad posture, and activities related to job
or sport. Purpose: The purpose of this research was to evaluate the efficacy of Acupoint focused
ultrasound vs Laserpuncture in treating chronic mechanical neck pain, specifically in terms of pain
intensity, range of motion, as well as neck function
Subjects and methods: The study comprised 45 individuals (aged 30 — 60) experiencing persistent
mechanical neck pain, who were randomly split into three groups of equal size. Group (A)
Experimental group got laserpuncture on top of traditional treatment, which entailed neck muscular
stretching as well as strengthening Group (B) Experimental group got acupoint focused ultrasound
along with traditional treatment and Group (C) Control group got traditional treatment only. All
participants will receive treatment for 4 weeks, at a frequency of 3x/week. All patients were examined
using a visual analogue scale, digital goniometer, as well as the Copenhagen Neck Function Disability
Scale before and also after their rehabilitation programs.
Results: There was no substantial difference in Visual analogue scale, Copenhagen neck function
disability scale as well as Neck range of motion among the three groups, pretreatment differences (p
> 0.05). There was a substantial improvement in visual analogue scale as well as Copenhagen neck
function disability scale of group A when contrasted to group B & C also substantial improvement in
group B when contrasted to group C. There was a substantial improvement in neck flexion as well as
neck extension range of motion of group A when contrasted to group C also a substantial improvement
in neck extension range of motion as well as neck extension of group A when contrasted to group B.
There was no substantial difference in right also left neck side bending as well as right and left neck
rotation ROM among post-treatment groups (p > 0.05).
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Conclusion: In chronic mechanical neck pain, both laserpuncture and acupoint focused ultrasound
are effective modalities for treating chronic mechanical neck pain respectively but Laserpuncture is
more effective than acupoint focused ultrasound and conventional treatment in pain, function, neck
extension range of motion and also is better than conventional treatment in neck flexion range of

motion.

Key words: Acupoint focused ultrasound, Laserpuncture, Mechanical neck pain.

INTRODUCTION

Among the most common musculoskeletal
complaints, neck pain can have far-reaching
effects on an individual's life on multiple levels,
including the physical, social, as well as
psychological. Repetitive motion, work that
requires lifting and carrying loads, and sedentary
and slouched positions were found to be
important risk factors for neck pain (1).
Researchers have found that both psychological
(such as stress and some cognitive aspects) and
individual/biological (such as preexisting
neuromuscular or autoimmune diseases, aging, as
well as hereditary) factors contribute to the onset
of neck pain (2).

Patients with chronic neck pain experience pain
in their neck and shoulders, and in some cases
tingling or radicular pain in their arms and hands.
This condition typically lasts longer than six
months. Nonspecific disorders of the neck /
shoulder muscles, tendons, joints, as well as
bones are thought to be at the root of persistent
neck discomfort, which is in turn linked to as yet
unknown degenerative changes (3)

Low-level laser therapy (LLLT) has gained
popularity in recent years as a means of
alleviating the pain associated with a variety of
musculoskeletal conditions (4) Short-term and
intermediate-term  pain  alleviation  were
significantly better after LLLT, and there was
some evidence that LLLT reduced short-term
disability, as shown by the Yousefi-Nooraie
study (5) In some cases of nonspecific neck pain,
laserpuncture (LP) could be an alternative for
treatment. Specific acupuncture points will be
laser-treated (6) 10 studies were presented by
Gross et al. that favored the use of LLLT over a
placebo for enhancing pain relief, functional
recovery, as well as quality of life in individuals
suffering from neck pain (7)

Ultrasound is a noninvasive method of delivering
vibrational energy to soft tissues, it has found
being used in therapeutic in addition to diagnostic

imaging. Focused ultrasound was used to create
a stimulation device for use in stimulating
acupoints (8) Many clinical entities have reported
positive outcomes after applying an ultrasound
stimulus to such the acupuncture meridian
system. As with conventional ultrasound therapy,
a circular motion is used to apply the Sonicator
head to the target area (9). The use of low-
intensity ultrasound to treat chronic pain could
save money for patients and healthcare system
together (10)

Some studies compare the impact of laser vs
ultrasound on supraspinatus tendinosis,(11) the
impact of laser vs ultrasound on subacromial
impingement,(12) and the impact of laser vs
ultrasound on wound healing. (13) Because of
this discrepancy, researchers have been left
guessing as to whether acupoint focused
ultrasound or laserpuncture is more effective for
treating persistent mechanical neck pain.

SUBJECTS AND METHODS

The study was performed to compare the effects
of Acupoint focused ultrasound vs Laserpuncture
on pain level, ROM, as well as neck function in
individuals with having chronic mechanical neck
pain. All participants will be referred from
orthopedist. Before they joined the study, all of
the participants were given a consent form.

Design of the study
Randomized control clinical trial.

Subject selection

Patients aged 30 to 60 with a diagnosis of chronic
mechanical neck pain met the inclusion criteria
(14). They had a body mass index (BMI) of
between 25 - 30 kg/m2) (15) All subjects referred
from orthopedist. The musculoskeletal causes of
the cervical pain were found to be benign (disc
bulge -chronic muscle spasm ...). The neck pain
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was persistent and recurrent, occurring at regular
or sporadic intervals throughout the course of at
least three months.

Exclusion criteria included: lack of a diagnosis or
a diagnosis other than benign musculoskeletal
cause for cervical pain, tension myositis
syndrome, compression fractures due to
osteoporosis, congenital deformity of spine,
current acute pain syndrome, treatment for cancer
within the past six months, Paracetamol,
acetaminophen, non-steroidal anti-inflammatory
medications (NSAIDs), compound analgesics,
topical analgesics, also use of a muscle relaxant
(cyclobenzaprine, diazepam, meprobamate)
within the previous 30 days prior to study
initiation were all excluded (6)

Grouping

Forty-five participants experiencing chronic
mechanical neck pain were randomly assigned to
one of three groups, each having 15 participants.
Group A (Experimental group):15 patients got
Laserpuncture and conventional treatment
inform of stretching and strengthening for neck
muscles three times every week for a total of four
weeks. Group B (Experimental group):15
patients got Acupoint focused ultrasound and
conventional treatment inform of stretching and
strengthening for neck muscles three times every
week for a total of four weeks Group C (Control
group):15 patients got conventional treatment
only inform of stretching and strengthening for
neck muscles three times every week for a total
of four weeks. All groups were treated three
times every week for a total of four weeks. Every
single patient was checked both before and after
their treatment through visual analogue scale
(VAS), digital goniometer, Copenhagen neck
function disability scale (CNFDS). (9)

Assessment procedure

1-Visual Analogue Scale (VAS)

Pain in both its acute and chronic forms can be
measured reliably and objectively using the
visual analogue scale. Using a 10-centimeter line
that ranges from "no pain" to "worst pain,”
patients record their pain levels on a visual scale.
(16) Pain levels were measured using the VAS.
The VAS was measured on a horizontal scale of
100 millimeters, with zero representing no pain
and 100 being the most unbearable suffering
imaginable (17)

Procedure

The patient was instructed to place a mark on the
line corresponding to their level of pain. The
degree of pain was represented by how far along
the line from the left margin to the mark it was.

2-Digital Goniometer

The most widely used clinical instrument for
evaluating joint range of motion is the digital
goniometer, which provides the physiotherapist
with a practical means of diagnosing
musculoskeletal function in terms of ROM but
also monitoring the efficacy of an
intervention.(18) The digital goniometer has
outstanding validity, intra-rater reliability, as
well as inter-rater reliability (19) The digital
goniometer will be employed as a valid and
reliable ROM measuring tool; specifically, a
digital absolute axis goniometer with an accuracy
of roughly 0.99 will be used in the investigation
(20).

Procedure

The patient was instructed to take a seat. The
goniometer could be used with its single arm in a
horizontal or vertical orientation. Later, the other
arm was placed into proper alignment with the
participant's body part. The digital goniometer
showed an LCD screen with a reading of 0 to 180
degrees.

3-The Arabic version of Copenhagen Neck
Functional Disability Scale

Patients with neck pain can have their level of
disability assessed using the Copenhagen Neck
Functional Disability Scale. The scores can be
tracked over time to assess the development of
the disease and the efficacy of treatment (21)
Patients with persistent neck pain can now have
their disability assessed with the help of an
Arabic version of the CNFDS, which has been
shown to have sufficient face and content
validity, practicality, internal consistency, also
test-retest reliability (22).

Procedure

The patient was asked to rate the level of
impairment caused by neck pain. Then the points
summed for all fifteen questions. Lowest score:
0. (21) Maximum score:30. (21). Higher scores
indicate a more severe impairment (21)
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Treatment Procedures

1-GymnaUniphy N.V VACCO 400 Laser (SN:
64726): small head (IEC 60825-1:2007)
Procedure

The laser "probe" head placed directly upon that

acupuncture point, at right angles to the skin, and
treatment of each point last 2 minutes for a total
of 16 minutes (6).

By using the following diameters:

TABLE 1: parameters of laser

Parameters Value used

Technique Infrared emitter diode, pulsed

Wavelength 905nm(red)

Duty cycle 50 %

Intensity 100 %

Laser frequency 5000Hz

Power density 12 mW/cm2

Dose (energy density) 2 Jlcm2 at every point

Treatment time of each point 2min

Number of points 8 points

Total energy delivered 16 J/cm2

Total time 16 min

Application mode A stationary probe is pressed against the
patient's skin.

Laser beam diameter 12.9 mm2

2- Uniphy phyaction ublm therapeutic
ultrasound (SN:66666): small head (SN:527-
0136)

Procedure

The conventional pulsing ratio for an ultrasonic
beam was 1:5. The treatment head held
perpendicular to the skin to ensure a direct and

efficient transfer of energy. Ultrasound with a
pulse intensity of 1 w/cm2 was applied in a
stationary setting. Two minutes were spent on
each acupuncture point before moving on to the
next point on the same side, and then to the
opposite side for no more than ten points before
turning the machine off (23)

TABLE 2: parameters of ultrasound

Parameters Value used
Frequency 1MHz
Intensity 1 w/cm2
Mode Pulsed 1:5
Head diameter Small 1.1cm

TABLE 3: Acupoints Location for neck disorders (24)

Jianjing
(GB-21)

Midway between the acromial end of the clavicle and Dazhui (DU-14) on the
shoulder, immediately above the nipple.

Jianzhonghu (SI-
15)

Located 2 cun laterally of the spinous process's lower border on the 7th cervical
vertebra.

Wangu Localized in the head, in the notch below and behind the mastoid process.

(GB-12)

Fengchi Located in the depression formed by the top section of the trapezius as well as the

(GB-20) sternocleidomastoid muscles at the base of the skull, just below the occipital bone
and on a plane with Fengfu (DU-16).

Tianzhu Located in the depression formed by the top section of the trapezius as well as the

(BL-10) sternocleidomastoid muscles at the base of the skull, just below the occipital bone

and on a plane with Fengfu (DU-16).
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Dazhui In the notch underneath the spinous process of the 7th cervical vertebra, on the
(DU-14) posterior median line.

Dazhu Located 1.5 cun laterally from the bottom border of the first thoracic vertebra's
(BL-11) spinous process on the back.

Jianwaishu On the back, Three cun laterally of the first thoracic vertebra's lower spinous
(S1-14) process

Conventional treatment

Nevertheless, active neck strengthening as well
as stretching exercises have not only reduced
pain, but also enhanced neck function. In the
present investigation, both manual therapy as
well as stretching were found to be equally
beneficial in reducing neck pain (25)

Procedure

Selective neck stretching ex for (flexor,
extensor, side bending, rotator):26)

All of the exercises were performed while seate
d or lying flat. The patient felt a stretch beyond
what they could handle in terms of pain. Then
each stretch maintained for 15-30 seconds to
reach to the optimal stretch and then repeat
multiple times.

Neck flexor stretch

Hand placement: One hand placed just at person's
head base while the other hand on the top of the
head, with fingers rested on forehead.
To begin, the head positioned so that faced
forward, the head was gently pushed back so that
faced upward. Then the position maintained for
15-30 seconds.

Neck Extensor Stretch

The suboccipital as well as long extensor muscles
were targeted in this particular stretch: the patient
was looking straight ahead on chair. Then, patient
chin gently pushed back while patient was
looking straight ahead. While holding the patient
chin back with one hand, with other hand gently
pulled the top of head forward. This motion is a
slight tilt. To avoid stressing the discs in your
neck, it was important that you not to force this
stretch and instead gently focus on lengthening
the muscles as well as other soft tissues in the
back of your neck.

Neck side bending muscle stretch

Hand placement: One hand placed at top of the
person’s shoulder while the other hand at the side
of their head, near the top. To begin, the head

positioned so that faced forward. The last
position was stretch to the right by softly pressing
on the hand on the shoulder then gently pushing
with the top hand. After that, held a 15-30 second
stretch. To the left, the same stretch was
performed.

Neck Rotator Stretch

Scalene Muscles

To stretch the right side of scalene: for Anterior
Scalene: one hand placed on top of patient head,
then tilted head back and to the left as the right
side of neck up towards the ceiling. The middle
scalene patient instructed to maintain an upright
posture. Then, a hand placed on the top of patient
head on the right side and slid it over so that left
ear was pointing toward left shoulder. The patient
instructed to sit up straight in preparation for
posterior scalene. Then, as the patient sniffed left
armpit, one hand placed over the top of patient
head on the right side and gently pulled the head
down. Then, to stretch the left side of the neck,
these same three movements was repeated.

Sternocleidomastoid

Patients instructed to sit up straight with back
straight and chest up. One hand rested on the
patient's chin while the other on the top of
their head. The head rotated to one side and side
flex neck to the other side. Then the head
extended back while side flexion and rotation
were maintaining. this position held for 15-30
sec.

Selective neck strengthening ex for (flexion,
extension, side bending, lateral rotation):26)

The patient seated on a chair; feet rested
comfortably on the floor. The patient was
instructed to maintain head still and shoulders
relaxed. Palm of one hand pressed against
forehead of patient to resist neck flexion, this
position held for 15 seconds. Relax. Then
exercise repeated 5 times. The exercise repeated
again, one hand pressed on the back of patient
head to resist neck extension. Then this position

J Popul Ther Clin Pharmacol Vol 30(15):e475-e486; 07 June 2023
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e479



Acupoint Focused Ultrasound Versus Laserpuncture in Chronic Mechanical Neck Pain

held for 15seconds. Relax. then exercise

repeated 5 times.

Then the exercise repeated again, one hand
pressed on the side of patient head to resist neck
side bending. This exercise held for 15 seconds.
Relax. then exercise repeated 5 times. Then the
exercise switched to the other side. Then the
exercise repeated again, one hand pressed on the
side of patient head & chin to resist patient neck
rotation. Then exercise held for 15 seconds.
Relax. then exercise repeated 5 times. Then the
exercise switched to the other side.

Statistical procedures

The Shapiro-Wilk test was used to make sure the
data were normally distributed before analysis.
The homogeneity of the groups was tested using
Levene's test for homogeneity of variances.
There's been homogeneity of variance as well as
a normal distribution of data. In order to compare
subject characteristics across groups, an ANOVA

was performed. Chi-squared test to analyse the
difference in gender ratios between groups. Mean
values of VAS, CNFDS, and neck ROM were
compared before and after treatment, between
groups, and with the interaction of time and
treatment using mixed-MANOVA.

For further multiple comparison, post-hoc tests
with the Bonferroni correction were performed.
All statistical tests were performed at the < 0.05
level of significance. The Windows version of
the statistical package for the social sciences
(SPSS) was used for the analysis.

RESULTS

Subject characteristics

Table (4) revealed the differences between
Groups A, B, and C in terms of subject
characteristics. No statistically substantial
differences were seen in the distribution of age,
weight, height, BMI, or sex between groups (p >
0.05).

TABLE 4: Demographic data of participants.

Group A Group B Group C p-value

Age, mean * (SD), years 45.33 +9.41 43.66 + 9.25 44,13 +£7.29 0.86
Weight, mean + (SD), years 82.13 £ 5.56 81.40 £ 7.29 81.33 +£7.97 0.94
Height, mean + (SD), years 161.93 + 6.88 164.33 £ 8.81 165.40 + 9.88 0.53
BMI, mean % (SD), kg/m? 31.51+3.77 30.23+2.91 29.76 £ 2.11 0.27
Sex, n (%)

Females 10 (67%) 8 (53%) 11 (73%) 0.51

Males 5 (33%) 7 (47%) 4 (27%)

SD, standard deviation; p-value, level of significance

Effect of treatment on VAS, CNFDS and neck
ROM

Mixed MANOVA showed that there was a
substantial interaction of treatment also time (F =
3.46, p = 0.001, Partial Eta Squared = 0.44).
There was a substantial main effect of time (F =
129.13, p = 0.001, Partial Eta Squared = 0.96).
There was a substantial main effect of treatment
(F=1.81, p=0.04, Partial Eta Squared =0.29).

Within group comparison

There was a substantial decline in VAS as well as
CNFDS in three groups after treatment
contrasted to that before-treatment (p < 0.001).
The percent of change of VAS as well as CNFDS

in group A was 70.51 & 76.18% respectively and
in group B was 53.21 & 52.17% whereas in group
C was 31.18 & 38.18% respectively. (Table 5).

There was a substantial increase in neck ROM in
the three groups after treatment contrasted to that
before-treatment (p < 0.001). The percent of
change of flexion, extension, right bending, left
bending, right rotation as well as left rotation in
group A was 20.94, 20.96, 21.47, 20.97, 21.08
and 20.02% respectively, and that in group B was
13.65, 11.97, 18, 17.1, 15.24 and 14.25%
respectively whereas that in group C was 10.34,
10.74, 15.44, 17.27, 1289 and 11.28%
respectively. (Table 6).
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Between group comparison

There was a substantial decline in VAS as well as
CNFDS of A group contrasted to that of group A
& group B (p < 0.01) and substantial decline in
group B contrasted to that of group C (p < 0.05)

(Table 5).

There was a substantial increase in flexion as

that of group C (p < 0.01) and a substantial

increase in extension ROM as well as extension
of group A contrasted to that of group B (p <
0.01). There was no substantial difference in right
& left bending as well as right & left rotation

ROM between groups after treatment (p > 0.05).

well as extension ROM of group A contrasted to

TABLE 5: Mean for VAS and CNFDS pre and post treatment of group A, B and C

(Table 6).

Group A Group B Group C p-value
mean = SD mean + SD mean + SD AvsB AvsC |BvsC
VAS
Pre treatment 78 £17.09 72.66 £ 16.67 82.33£14.25 0.63 0.74 0.23
Post treatment 23+7.97 34+£9.85 56.66 + 9.38 0.005 0.001 | 0.001
MD (% of change) 55 (70.51%) 38.66 (53.21%) 25.67 (31.18%)
p = 0.001 p =0.001 p = 0.001
CNFDS
Pre treatment 19.86 £ 4.25 18.4+£543 18.86 + 4.73 0.68 0.83 0.96
Post treatment 473 +£2.08 8.8+£27 11.66 + 3.69 0.001 0.001 0.02
MD (% of change) 15.13 (76.18%) 9.6 (52.17%) 7.2 (38.18%)
p =0.001 p =0.001 p =0.001
SD, Standard deviation; p-value, Level of significance
TABLE 6: Mean for neck ROM pre and post treatment of group A, B and C
Group A Group B Group C p-value
ROM (degrees)
mean + SD mean = SD mean + SD AvsB AvsC [BvsC
Flexion
Pre treatment 66.20 £ 7.56 67.4 +£4.82 67.13 £6.07 0.85 0.91 0.99
Post treatment 80.06 £ 6.01 76.6 +£4.92 74.07£5.73 0.21 0.01 0.43
MD (% of change) |-13.86 (20.94%) |-9.2 (13.65%) |-6.94 (10.34%)
p =0.001 p =0.001 p =0.001
Extension
Pre treatment 58.53£5.73 59.06 £ 4.51 58.93£5.13 0.95 0.97 0.99
Post treatment 70.8+4.29 66.13 +£ 3.81 65.26 £ 5.22 0.01 0.004 |0.85
MD (% of change) }12.27 (20.96%) |7.07 (11.97%) | -6.33 (10.74%)
p =0.001 p =0.001 p = 0.001
Right bending
Pre treatment 32.6 £3.37 33.73+6.17 34.13+4.40 0.79 0.65 0.97
Post treatment 39.6+2.53 39.80+3.29 39.4 +3.69 0.98 0.98 0.93
MD (% of change) |7 (21.47%) -6.07 (18%) -5.27 (15.44%)
p =0.001 p =0.001 p = 0.001
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Left bending
Pre treatment 34 +3.18 34.67 +£4.30 34.33+3.45 0.87 0.96 0.96
Post treatment 41.13+1.64 40.60 £ 3.29 40.26 £ 2.65 0.84 0.64 0.93
MD (% of change) | -7.13 (20.97%) | -5.93 (17.1%) | -5.93 (17.27%)
p =0.001 p =0.001 p =0.001
Right rotation
Pre treatment 60.67 £ 5.22 63 +4.35 63.6 + 8.07 0.55 0.39 0.96
Post treatment 73.46 £6.34 72.6 £5.65 71.8 £6.62 0.92 0.74 0.93
MD (% of change) }12.79 (21.08%) | -9.6 (15.24%) | -8.2 (12.89%)
p = 0.001 p = 0.001 p = 0.001
Left rotation
Pre treatment 62.93 £6.16 64.07 £5.31 64.46 £7.03 0.87 0.77 0.98
Post treatment 75.53£6.72 73.2+4.52 71.73£6.87 0.55 0.22 0.79
MD (% of change) [12.6 (20.02%)  |-9.13 (14.25%) | -7.27 (11.28%)
p =0.001 p =0.001 p =0.001
SD, Standard deviation; p-value, Level of significance
DISCUSSION groups of equal number using blocked

The purpose of this research was to evaluate the
efficacy of Acupoint focused ultrasound vs
Laserpuncture in treating chronic mechanical
neck pain, specifically in terms of pain severity,
ROM, as well as neck function. The current
investigation lasted from October 16, 2022, to
April 16, 2023.

The present study was performed on forty-five
patients, they were assigned randomly in 3

randomization.The first group (A) received
laserpuncture and conventional physiotherapy
inform of stretching and strengthening stretching
for neck muscles, the second group (B) received
acupoint focused ultrasound and conventional
physiotherapy and the third group (C) received
conventional physiotherapy only. Evaluation of
all groups was done through visual analogue
scale, digital goniometer as well as Copenhagen
neck function disability scale.

TABLE 7: Findings

Hypothesis Statistical test | Accept or | Types of
used reject error
1-No statistically substantial difference between the impact of | Mixed Reject Type |
Acupoint focused ultrasound as well as laserpuncture upon pain | MANOVA error
intensity level
2-No statistically substantial difference | a-Flexion Mixed Accept Type |l
between the impact of Acupoint focused MANOVA error
ultrasound as well as laserpuncture upon | p-Extension Reject Type |
neck ROM error
c-Right side bending Accept Type
error
d-Left side bending Accept Type |l
error
e-Right rotation Accept Type Il
error
f-Left rotation accept Type |l
error
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3-No statistically substantial difference between the impact of
Acupoint focused ultrasound as well as laserpuncture upon neck

function

Mixed
MANOVA

Reject Type

error

The results of this study revealed that there was a
substantial decline in VAS as well as CNFDS of
A group contrasted to that of group B & group C
also substantial decline in group B contrasted to
that of group C. there was a substantial increase
in neck flexion as well as neck extension ROM
of group A contrasted to that of group C and a
substantial increase in neck extension ROM as
well as neck extension of group A contrasted to
that of group B. There was no substantial
difference in right & left neck side bending as
well as right & left neck rotation ROM between
groups after treatment (p > 0.05).

The result of the present research was supported
by other researches in the literature. The
followings will display the supporting studies.

Regarding pain

a-Effectiveness of laserpuncture was supported
by studies of: Graham et al (2013) stated, "The
present state of the evidence recommends
acupuncture, laser therapy, as well as intermittent
traction for chronic neck pain.27) Gross et al
(2013) discovered that LLLT may help alleviate
chronic neck pain.5) Rubira et al (2019) stated
that the three modalities (low-level laser, pulsed
ultrasound,  continuous ultrasound)  have
substantial impact in alleviating low back pain in
women experiencing chronic non-specific pain,
although the pulsed low-level laser was the most
effective.28)

Mohamed A. Awad, et al (2018) discovered that
both ultrasound as well as low-level laser therapy
are helpful methods of relieving low back pain
after giving birth, as there were substantial
differences in pain intensity. LLLT is more
effective than ultrasound at reducing pain.29)
Jothi Prasanna K., and Nandhini N (2019) LLLT
also US both reduced pain in participants
experiencing chronic tension headache after four
weeks of treatment.30)

Djavid et al (2007) found that LLLT appeared to
be more helpful than exercise alone in reducing
pain associated with chronic low back pain. laser
therapy is an adjuvant intervention and it should
be applied with appropriate exercises.31) Chow
et al (2009) determined that “show that LLLT
reduces pain immediately after treatment in acute

neck pain and up to 22 weeks after completion of
treatment in patients with chronic neck pain”.32)

Huang et al (2015) study offered the most
convincing evidence for the efficacy of LLLT in
the management of NSCLBP to date. This data
supports the use of LLLT for the treatment of
NSCLBP-related low back pain.4) Yilmaz M et
al (2022) Researchers found that combining laser
therapy with exercise improved pain reduction
and isokinetic measures of muscle strength.33)

There are studies that proved the effectiveness of
acupoint focused ultrasound:

Celik O et al (2013) Therapeutic uses of US have
been shown to be useful in reducing pain as well
as sensitivity at painful points on the cervical
spine. It has a beneficial effect on functional
status as well.34) W. Qing et al (2021)
determined that therapeutic ultrasound is a safe
treatment with the potential to lessen pain more
than a placebo or no treatment.35) Petterson et al
(2020) demonstrated that Low-intensity US
treatment substantially lessen pain in patients
having upper trapezius myofascial pain of the
neck as well as shoulder.10)

Regarding function

Gross et al (2013) revealed that LLLT may be
beneficial for neck function.5) Rubira et al
(2019) showed substantial effects of LLLLT as
well as pulsed USon reducing functional
impairment in women
experiencing NSCLBP.28) Djavid et al (2007)
found that LLLT, when used in conjunction with
exercise for chronic low back pain, was more
beneficial than exercise alone in lowering
disability. As an adjunctive treatment, laser
therapy is most effective when combined with the
right kinds of physical exercise. 32)

Jothi Prasanna K., and Nandhini N (2019)
concluded that LLLT as well as US, when used
for four weeks, both reduce impairment in those
with persistent tension headaches. LLLT is
extremely substantial (p<0.05) than US in
improving function in individuals experiencing
chronic tension headache.30) Kotteeswaran.k ET
AL (2021) group A (laser therapy combined
muscle energy technigque) showed greater
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functional improvement in participants with
trapezitis compared to group B (US plus muscle
energy technique).36)

Celik O et al (2013) reported that therapeutic
ultrasound treatments decreased the pain
threshold at cervical trigger points. In addition, it
has a beneficial effect on functional status.34)
Yilmaz M et al (2022) founded that combining
laser therapy alongside exercise yielded the best
results for improving function, quality of life, as
well as isokinetically measured muscle strength.
33)

Regarding ROM

Mohamed A. Awad, et al (2018) exhibited
substantial variations in flexion, extension, as
well as lateral side bending ROM following
treatment, indicating that both ultrasound as well
as LLLT are efficient techniques for managing
post-natal low back pain. When comparing LLLT
with US for enhancing lumbar extension ROM,
LLLT is superior.29) Yilmaz M et al (2022)
Results showed that the combination of laser
therapy and exercise was superior to either
modality alone in enhancing ROM as well
as isokinetically evaluated muscle strength.33)
that therapeutic ultrasound is beneficial for
reducing knee pain and

On the other hand, there were studies results that
disagree to the current study results as following.

Regarding pain

Bier et al (2018) study concluded that “low level
laser therapy has no effects in contrast to other
treatments or placebo”.“It is not recommended
that clinicians use dry needling, low-level laser,
electrotherapy, ultrasound, or traction for patients
with neck pain.”7) Noori et al (2019) cannot
recommend using US on its own to treat long-
term back or neck pain. It does look like
US could be part of a physical therapy treatment
plan that could help relieve pain in the short
term.37) Rastgar Koutenaei F, et al (2017)
noted that both active laser therapy in
conjunction with regular physiotherapy and a
placebo treatment with regular physiotherapy
reduced knee pain, and there wasnt a
substantial difference between the two.38)

Regarding function

Rubira et al (2019) stated that the three
modalities  (low-level laser, pulsed US,
continuous US) have substantial impact to
improving functional disability in women having
NSCLBP, however, pulsed US was the most
effective treatment for reducing functional
impairment.28) Malik S et al (2023) found that
the combination of LLLT and ET was no better
in improving function in KOA than a placebo.39)

Regarding ROM

Mohamed A. Awad, et al (2018) exhibited
substantial variations in flexion, extension, as
well as lateral side bending ROM following
treatment, indicating that both USas well as
LLLT are effective modalities for relieving post-
natal low back pain. LLLT is better than US in
increasing lumbar flexion as well as lateral side
bending ROM.29)

LIMITATIONS
All patients are motivated in their own unique
ways. Due to various reasons, some patients did
not finish the study's treatment procedure and
were therefore excluded.

CONCLUSION

In chronic mechanical neck pain, both
laserpuncture and acupoint focused ultrasound
are effective modalities for treating chronic
mechanical neck pain  respectively but
Laserpuncture is more effective than acupoint
focused ultrasound and conventional treatment in
pain, function, neck extension range of motion
and also is better than conventional treatment in
neck flexion range of motion.
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