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Abstract. — OBJECTIVE: In today’s industri-
alized world, between sixty and ninety percent
of the working-age population experiences low
back discomfort. Chronic mechanical low back
pain (CMLBP), the most common ailment among
working-age people in contemporary industrial
society, causes a major economic burden due
to the widespread use of medical services and
the absence of work. For those suffering from
persistent mechanical low back pain, this exper-
iment aimed to assess the efficacy of using acu-
puncture dry needles in the short term.
PATIENTS AND METHODS: Our research in-
cluded 30 individuals with nonspecific low back
pain; their ages varied from 20 to 45. The partici-
pants were divided into two parallel groups using
a random process: 15 individuals in group A had
acupuncture treatment with a dry needle placed
to specified locations on their backs, whereas
15 individuals in group B participated in muscle
strengthening and stretching exercises. Both be-
fore and after therapy, researchers examined the
lumbar range of motion (ROM) in four directions:
flexion, extension, bilateral side bending, as well
as pain intensity and functional impairment.
RESULTS: We examined the data for nor-
mality and covariance homogeneity using the
Shapiro-Wilk and Box’s tests, respectively.
The variables of interest that were investigat-
ed were compared across various test groups

and measurement periods using a 2x2 mixed
design-multivariate analysis of variance (MANO-
VA). We used a significance threshold of 0.05.
When comparing the two groups after treatment,
it was found that the flexion and extension range
of motion increased significantly (p<0.05), while
the pain intensity, bending to the right and left,
and functional impairment decreased signifi-
cantly (p<0.05). The results of multiple pairwise
comparisons showed a noteworthy difference in
pain severity, functional debility, and back ROM
between the two groups before and after treat-
ment (p<0.05), with group A showing an advan-
tage over group B after treatment.

CONCLUSIONS: Based on the study results,
dry needle acupuncture may be a beneficial mo-
dality in treating chronic mechanical low back
pain by relieving pain intensity, improving func-
tional debility, and improving ROM.

ClinicalTrials.gov: NCT06140264.
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Introduction

There are significant social and economic ram-
ifications associated with low back pain, which
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is also the most often recounted kind of mus-
culoskeletal disorder. The point prevalence of
low back pain (LBP) varies between 33% and
65%; one-year estimates vary from 65% to 84%;
and lifetime estimates are at 84%. These rang-
es demonstrate significant disparities across re-
searchers'. A large number of instances of chronic
mechanical low back pain (CMLBP) go undiag-
nosed, despite being a leading source of disability
and sickness among working-age adults?.

Pain and impaired physical performance are
hallmarks of low back pain, which may have an
impact on mental health, raise the likelihood of
comorbidities, and ultimately increase the chance
of death from any cause®. There are obviously
a lot of things that might trigger back pain. Ac-
cidents, trauma-induced injuries, trigger points
(TrPs), and a lack of physical activity are all fac-
tors that can lead to back pain. Being overweight
or obese also puts additional strain on the spine.
Bad posture and improper body mechanics at
work are other common causes*.

Squeezing a hyperirritable area inside a tight
band of skeletal muscle may lead to aches and
pains, including cramps, stiffness, and discom-
fort. The clinical features of TrPs determine
whether they are active or latent. Resting dis-
comfort is a symptom of an activated trigger
point. Its denoted aching outline is comparable to
the patient’s aching complaint’, and it is painful
to touch. This misdirected pain is experienced
far from the actual location of the trigger point.
Spreading or radiating is a common way to de-
scribe the agony?®.

The radiated pain is a key indicator of a trig-
ger point. It distinguishes between trigger points
and sensitive points, the latter only painful when
palpated’. Although latent trigger points do not
often produce discomfort on their own, they may
limit the range of motion or even induce muscular
weakening®.

The pressure put directly over a latent trigger
point may be the only way for a patient suf-
fering from musculoskeletal limits or faulty to
experience the pain it causes. By depriving the
muscle tissue of oxygen and nutrients and caus-
ing an accumulation of metabolites that cannot
be removed, TrPs restrict muscular action and
decrease circulation. These waste products could
both stimulate and harm the pain nerve endings.
Reduced nutrition delivery to muscles causes in-
flammation and spasms®'°.

A variety of methods exist for the elimi-
nation of myofascial trigger points, including
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injections, stretching and spraying, pressure
release, massage, exercise, dry needling (acu-
puncture), and medical agents. The treatment
of myofascial trigger points (MTrPs) has also
made use of needle-based treatments. Two ex-
amples are trigger point injections and acu-
puncture point stimulation. Interestingly, it has
been shown that direct needling exerts an ef-
fect apart from the injected TrPs substance'!-'2.
Immediate relief from local, referred, and gen-
eralized pain, improved range of motion, and
normalized muscle activation patterns are all
advantages of dry needling".

Up to now, no research has examined the short-
term effects of dry-needle acupuncture on lumbar
range of motion (flexion, extension, right- and
left-side bending), pain intensity, or functional
impairment, and research has focused on me-
chanical low back pain patients. As a result, the
purpose of this research is to find out how well
acupuncture with a dry needle works in the short
term for those with persistent mechanical low
back pain. The purpose of this research was to
determine the efficacy of using a dry acupuncture
needle as a short-term remedy for individuals suf-
fering from persistent mechanical low back pain.

Patients and Methods

Patients

The research included 30 male and female pa-
tients aged 20-45. Group A: Fifteen patients un-
derwent back muscular stretching and strength-
ening exercises after having dry acupuncture
needles placed on specific trigger points in the
piriformis, gluteus medius, quadrates lumborum,
and iliocostalis lumborum muscles. To ascertain
their eligibility for the study, 15 patients from
Group B who were simply given back strength-
ening and stretching activities were evaluated
(Figure 1).

Participants’ ages had to fall within the spec-
ified range of 20-45 to be included in this re-
search'. A visual analogue scale (VAS) ranging
from 0 (no pain) to 100 (the greatest agony con-
ceivable) measuring between 30 and 70 millime-
ters in length is required. There must be a min-
imum of four muscles with MTrPs on each side.
The patients’ medical records indicate a previous
occurrence of myofascial pain syndrome in the
lower back. Some individuals who were ineligi-
ble for the study had a history of back surgery,
neurological impairments, existing symptoms in
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Figure 1. Participants flow diagram.

the lower limbs, reduced activity tolerance due
to cardiopulmonary disease, rheumatologic con-
ditions, polyarticular osteoarthritis, rheumatoid
arthritis, advanced lumbar degenerative disease,
or were undergoing concurrent medication or
physical therapy that could potentially influence
the study outcomes.

Study Design

This research followed the standard protocol
for randomized controlled trials. The Depart-
ment of Physical Therapy at Prince Sattam bin
Abdulaziz University gave the ethical approval
(number: RHPT/022/035). The study was regis-
tered in ClinicalTrials.gov (ID: NCT06140264).
The study adhered to the standards laid forth in
the Helsinki Declaration. Every patient included
in this study signed an informed consent form.

Allocation and Randomization

To ensure that the treatment groups had equal
representation at the end of each block, partici-
pants were randomly assigned using the random-
ly permuted block approach once all baseline
requirements were met. The participants were
separated into blocks using software that gener-
ates random numbers.

Instrumentations

Assessment instrumentations

Both before and after the intervention, patients
underwent evaluations. The following elements
were part of the evaluation processes.

Pain assessment

The visual analog scale (VAS) was utilized
for the assessment of pain. The VAS employs a
10-centimeter line with 0 (no pain) and 10 (worst
pain) to enable continuous data processing. Indi-
viduals experiencing discomfort were asked to
indicate their degree by placing a mark along the
line".

Functional disability

The Oswestry Disability Questionnaire was
used to evaluate the functional impairment of
every patient. This tool is legitimate and depend-
able. There are ten multiple-choice questions
on back pain, and the patient has to choose the
phrase that best describes his discomfort from
a list of six. A higher score indicated severe dis-
comfort. Minimal impairment ranges from 0 to
20%, while moderate ranges from 20% to 40%.
The severity levels range from 40% to 60%; how-
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ever, disabling scores range between 60% and
80%. Health conditions confine individuals with
scores ranging from 80% to 100% to their beds'®.

Lumbar Range of Motion

Extension and flexion

The new method replaces it with the Schober
flexion technique, which studies by William et
al'” have shown to be a valid and reliable method
to evaluate the lumbar flexion range of motion.
After the patient stood up, the examiner used the
thumb to find the posterior superior iliac spine.
Therefore, the examiner drew an ink mark hori-
zontally from the midline of the lumbar spine to
those spines. To measure the distance between
the two markings on the skin, another mark was
created 15 cm above the first mark using ink.
Subsequently, the therapist instructed the patient
to fully stretch the lumbar area by leaning for-
ward, and then proceeded to evaluate the distance
between the two skin markings'.

The next step for the patients was to fully ex-
tend their backs, and then the length between the
upper and lower skin markings was determined
in a direct line. The differences between marks
were used to quantify the degree of extended
lumbar region. The range of motion (ROM) for
lumbar extension was determined by taking the
mean of three consecutive tests.

Lateral flexion

Following the research of Ponte et al'®, it was
found that the maximum comfortable lateral flex-
ion was defined as the space between the floor
and the index fingertip. The participant was in-
structed to fully bend laterally extended feasible.
Each side underwent this test three times in a
row, and the average result was the lateral flexion
ROM.

Interventional Modalities

Acupuncture-like needle
{long somatic needle)

The therapy instrument utilized is a long so-
matic needle with a diameter of 0.30 mm and a
length of 50 or 70 mm.

Procedures

Prior to and after treatment, patients had eval-
uations as follows.
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Diagnosis of Myofascial Pain Syndrome
(MPS)

A comprehensive medical history, in addition
to a clinical evaluation, is required for the diagno-
sis of MPS. The patient’s medical history provides
valuable information about the sites of pain and
may be used to identify potential causes of MPS.
During the clinical examination, we focused on
the muscles that have trigger points that might
radiate pain to specific locations. Flat or pincer
palpation was used to seek for tense bands in the
muscles. The hardest and most sensitive location,
known as the trigger point, was located by slid-
ing fingers along the tight band. The patient was
instructed to inform the healthcare provider of
any sensitivity or discomfort experienced at the
location where manual compression was applied
to the TrPs. Additionally, the patient was asked to
indicate if the discomfort resembled their usual
pain. After applying pressure to the trigger point
for 5 to 10 sec, the participant was instructed to
report any pain or sensations emanating from the
lumbar area.

Interventional Procedures

Acupuncture dry needle (Group A)

First, a tight band inside the belly of the mus-
cle in the lumbar area was palpated to locate
the trigger points. The targeted muscles are the
piriformis, gluteus medius, quadratus lumborum,
and iliocostalis lumborum. The patients had a
two-week period of observation.

Myoftascial acupuncture dry
needle technique

Before the patient was given dry needling,
the method was explained to them. Prior to,
during, and after DN therapy, the patient should
receive information about the theory and logic
of the procedure, as well as specifics regarding
the needle type, safety measures to take, po-
tential adverse effects, and anticipated results.
Everyone should be made aware of the poten-
tial discomfort and fear of needles that might
accompany DN. The pain caused by DN may
be distinguished from other unpleasant stimuli
and even appreciated by patients after their
conditioned pain-control system is activated,
according to research.

An endogenous pain-inhibiting pathway may
be activated by this realization, which blocks early
nociceptive processing. Patients can often man-
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age the pain of DN within this larger framework,
reducing the likelihood of windup or more sensi-
tization?’. The therapist ought to check the muscle
being treated for a tight crew and locate a hyper-
irritable region inside the crew to validate that the
patient is suffering from TrPs. Then, they may
proceed with DN methods to treat the patient.

The solid filiform needles inserted into a tube
are the standard tool for dry needling. Accord-
ing to the training, direction, and position of the
muscle, the non-needling hand is used to hold
the filiform needles in its tube, while the other
hand uses a pincer grasp or flat palpation to press
against the suspicious region. Loosening the nee-
dle from the tube is done delicately using the nee-
dling hand. To insert the needle into the skin, one
must tap or flick the tip of the needle. To do deep
DN, one must first feel resistance and then elicit a
local twitch response (LTR) by guiding the nee-
dle toward the TrP. In order to have the desired
therapeutic impact, it is believed that eliciting an
LTR is crucial?'.

After inserting the needle deeply enough to
reach the tight band region, it is brought back to
the subcutaneous tissue layer, keeping it in place
under the skin. After that, it is kept in the TrPs
for seven to ten minutes?. Typically, it is possible
to elicit a great deal of LTRs. If the occurrence or
disappearance of LTRs, resistance to palpation of
the underlying tissue, or patient pain from contin-
ual needling at that particular area significantly
decreases or disappears, the DN procedure may
be halted. To minimize swelling and discomfort
after needle removal, apply pressure (hemostasis)
immediately to the skin over the site of injection
by alcoholized swabs. The next step is to palpate
the muscle once again to check for TrPs and tense
bands®.

Treated Muscles

lliocostalis lumborum MS

Using flat palpation, identify the trigger points
(TrPs) while in a lateral position. The procedure
involves inserting a 5-centimeter needle at a right
angle to the skin’s surface and guiding it down-
ward and toward the midline for approximately
300 units, just above the TrPs, while carefully
avoiding lung infiltration.

Quadraus lumborum MS
The patient should be positioned on their side
with their arms extended to raise their rib cage

and their legs bent at the knees to lower their iliac
crest. A cushion or bolster should be placed under
the side that is not being treated to provide more
room to feel for trigger points. The procedure
involves inserting a 7-centimeter-long needle im-
mediately below the 12" rib and ahead of the
paraspinal muscular masses. The needle is then
angled matching to the back’s planes, in the fron-
tal planes, and is directed towards the transverse
processes of L2 and L3.

Gluteus medius MS

Internally, the individual is in a prone position.
The length of the needle used was 5 cm. Along
the iliac crest’s outline, needles are inserted using
flat palpation that is perpendicular to the muscle.
A deep incision into the subcutaneous tissues is
necessary to shorten the space between the skin
and the muscular tissues. The periosteum is a
frequent site of needle contact. Safety measures:
The sciatic nerve should not be needled. Beneath
the medius and minimums are deep roots of the
gluteal nerve and veins should not be needed. The
depth it can reach depends on the amount of fat
present.

Piriformis MS

On the inside, the patient is laying down. At
S2, S3, and S4, locate the sacral and greater
trochanter bone markers. A 5-centimeter-long
needle was put into the palpable TrPs taut band,
which was located slightly medial to the sacrum
at the trochanter, perpendicular to the muscle
surface. The needle was advanced from the sci-
atic groove towards the pubical symphysis. The
sciatic nerve should not be needled.

Group B protocol

There were fifteen participants in group B.
Over the course of four weeks, they participat-
ed in twelve sessions of back strengthening and
stretching exercises, including active back exten-
sion and gentle hamstring, calf, and back stretch-
ing at the end of each set. There were three sets of
each exercise, with a 6-second pause in between.

Statistical Analysis

For this study, we used SPSS version 23 for
Windows (IBM Corp., Armonk, NY, USA)
to conduct all statistical analyses. This study
considered two distinct variables. The first
component was the test group, which consisted
of two levels: Groups A and B. The second
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component was the duration of training, which
consisted of two levels: before and after. Also
included in this evaluation were six depen-
dent variables: functional impairment, range
of motion, extension, pain intensity, and the
capacity to bend to the right and left. Data for
all dependent variables was found to have a
normally distributed distribution, according to
the Shapiro-Wilk test (p>0.05). The boxplot
and Mahalanobis distance tests also confirmed
this, with no outliers in either the univariate or
multivariate categories (p>0.05). The scatter-
plot and multicollinearity tests also came up
empty. Both Levene’s test of homogeneity of
variances and Box’s M test indicated that the
variances and covariances were very similar
(p>0.05). Consequently, the relevant variables
that were examined across several groups and
training durations were compared using a 2x2
mixed design multivariate analysis of variance
(MANOVA). An initial alpha level of 0.05 was
used to perform the MANOVAs.

Results

Two separate factors were considered in this
analysis. There were two distinct variables; the
first was the test group, which consisted of two
levels: Groups A and B. The second was the time
spent training, a two-level topic component (both
before and after). Also included in this evaluation
were six dependent variables: functional impair-
ment, range of motion, extension, pain intensity,
and the capacity to bend to the right and left. Data
for all dependent variables was found to have a
normally distributed distribution, according to
the Shapiro-Wilk test (p>0.05). The boxplot and
Mahalanobis distance tests also confirmed this,
with no outliers in the univariate or multivariate
categories (p>0.05). The scatterplot and multicol-
linearity tests also came up empty. Both Levene’s
test of homogeneity of variances and Box’s M
test indicated that the variances and covarianc-
es were very similar (p>0.05). Consequently,
the relevant variables that were examined across
several groups and training durations were com-
pared using a 2x2 mixed design MANOVA. An
initial alpha level of 0.05 was used to perform the
MANOVAs.

Mixed-design statistics refers to the use of sta-
tistical methods that include both within-group
and between-group factors in the analysis. A total
of thirty patients were equally divided into two
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groups and then submitted to MANOVA analysis.
Effects among subjects (F=34.15, p<0.0001, Partial
Eta Squared=0.887), effects within treatment time
(F=19.14, p<0.0001, Partial Eta Squared=0.788),
and belongings across subjects (F=18.12, p<0.0001,
Partial Eta Squared=0.779) were all found to be
statistically significant. Descriptive statistics and
results of post hoc tests (multiple pairwise com-
parisons) for all dependent variables are shown
in Table I. Similarly, in both groups, the results
of the multiple pairwise comparison tests showed
that the extension and flexion ROM increased
significantly (p<0.05), and the pain intensity, lat-
eral flexion, and functional debility decreased sig-
nificantly (p<0.05) after treatment compared to
before. When comparing group A with group B,
numerous pairwise comparisons showed that the
range of flexion and extension was significantly
higher (p<0.05), pain intensity was significant-
ly lower (p<0.05) and bending to the right and
left was significantly reduced. These differences
were related to between-subject effects. While the
functional impairment scores of the two groups
did not vary significantly (p>0.05) before or after
intervention.

Discussion

Patients suffering from persistent mechanical
low back pain were shown to have less pain,
functional impairment, and improved range of
motion after receiving acupuncture dry needle
therapy, according to this study’s findings.

Both groups’ pain levels, functional disabil-
ities, and range of motion in the back im-
proved significantly after therapy compared to
before. This confirms what previous research
has shown?* about the benefits of dry needle
for myofascial pain syndrome patients. When
it comes to managing myofascial pain, it was
proposed that DN subsequent to active muscle
elongation is superior to alone muscle elongation
or receiving no therapy at all. When paired with
paraspinal needling, Ga and Choi* found that
DN of TrPs significantly reduced pain in older
individuals.

The following four comparisons were ex-
amined by Teasdale®® in a systematic study
of DN in athletes: DN compared to four other
treatments: 1) no therapy or placebo, 2) conven-
tional medicine, 3) traditional acupuncture, and
4) wet needling. It was concluded that DN had
greater positive effects on athletes than sham
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Table I. Analysis of the dependent variables in both the experimental and control groups, both before and after the study period,

using descriptive and inferential statistics.

Group (A) Group (B)
(n=15) (n=15) p-value*

Pain severity Pre training 6.13£1.12 6.73+£0.45 0.066NS
Post training 3.36+1.90 5.42+0.28 0.0018
% of change 45184 19.464
p-value** 0.001% 0.001%

Range of flexion Pre training 3.74£0.56 3.75+0.38 0.764~8
Post training 6.76+0.94 4.81+0.27 0.0018
% of change 82.7M 28.26"
p-value** 0.0018 0.0138

Range of extension Pre training 1.52+.24 1.47+0.18 0.563N8
Post training 2.32+41 1.9+0.12 0.001%
% of change 52.631 29.25M
p-value** 0.001% 0.001%

Range of right-side bending Pre training 48.59+3.65 48.6+3.76 0.992Ns
Post training 44.57+4.78 26.142 0.0018
% of change 8.274 46.29%
p-value** 0.001% 0.001%

Range of left side bending Pre training 49.22+3.18 49.22+3.13 0.991Ns
Post training 45.05+4.81 26.78+1.45 0.001%
% of change 8.474 45.594
p-value** 0.0018 0.001%

Functional disability Pre training 47.33+4.16 47.73+2.78 0.76™8
Post training 30.73+7.83 34.13+1.4 0.109Ns
% of change 35.07% 28.494
p-value** 0.0001% 0.0001%

*Inter-group comparison; **Intra-group comparison of the results pre- and post-training; “p>0.05=non-significant;

$p<0.05=significant; p=probability; | | = decrease; 11= increase.

acupuncture or no therapy at all and that there
were no adverse events®*. A comparison of dry
needling to the conventional treatment found
no statistically significant improvement. Nev-
ertheless, it was discovered that dry needling
had a statistically significant advantage over
traditional acupuncture. Dry needle has been
demonstrated to alleviate pain, improve life
quality, and expand ROM beyond what con-
ventional acupuncture can do*. When used in
conjunction with other non-invasive therapies
like stretching and exercise therapy, this treat-
ment has the potential to greatly enhance pain
relief, athletic performance, and overall quality
of life for athletes?.

According to Hu et al?’ dry needling did not
provide any statistically significant improvement
over usual treatment. In contrast to convention-
al acupuncture, dry needling (DN) had a more
substantial impact in reducing pain intensity and
functional impairment at the post-intervention
level. When it came to reducing the severity of
pain and functional handicap after an interven-
tion, DN was more effective than fake needling.

The outcomes of the included trials were also
inconsistent; thus, it was unclear whether DN was
more effective than trigger point injection, laser,
or conventional physical therapy or if it was just
as effective?’.

Several processes have been proposed in the
literature, including mechanical, neurophysio-
logic, and chemical impacts, as explanations
for the therapeutic benefits of DN. The reduced
sarcomeres and constricted cytoskeletal com-
ponents inside the TrP may get a mechanical
localized stretch from DN. By decreasing the
degree of overlap between the actin and myosin
filaments, the sarcomere could return to its rest-
ing length?®*. According to neurophysiological
theories, DN may reduce pain by stimulating
A-delta nerve fibers, which might trigger the
enkephalinergic inhibitory dorsal horn inter-
neurons’’2.

Previous research demonstrated that the imme-
diate correction of elevated substance P, GGRP,
bradykinin levels, and other substances at TrP
by inducing LTR after DN is a chemical effect of
DN?L Tt is possible that DN affects microcircula-
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tion. Multiple studies have shown that stimulating
a location by inserting a needle into it increases
blood flow to the skin and muscles™.

Conclusions

According to current evidence, people suffering
from chronic mechanical low back pain may find re-
lief from their pain, functional debility, and increased
ROM with the use of acupuncture dry needles. Future
research could explore comparative effectiveness by
evaluating acupuncture dry needles against other
conventional treatments for chronic mechanical low
back pain. This approach would help establish the
relative efficacy and potential advantages of acupunc-
ture in comparison to existing therapeutic modalities.
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