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Objectives: Dry needling administered to the involved myofascial regions has demonstrated 
beneficial effects in managing the symptoms of myofascial pain syndrome (MPS). However, 
its impact on distant areas remains poorly understood. This study aimed to explore the 
influence of dry needling of the upper trapezius (UT) muscle on both clinical manifestations 
and ultrasound findings of the contralateral UT muscle in patients with MPS.

Methods: Fourteen patients with MPS participated in this prepost quasi-experimental study. 
After the initial diagnosis of the UT muscle trigger points, pain pressure threshold and pain 
intensity were examined. The UT muscle was examined by ultrasound to assess thickness, 
blood flow, and stiffness. Participants in the study received dry needling at the UT muscle 
trigger point on the right side. UT muscle evaluations were performed before and after 
treatment on both the ipsilateral and contralateral sides.

Results: The therapeutic effects of UT muscle dry needling were significant in reducing pain 
irritability, muscle thickness, blood flow, and stiffness on the ipsilateral side (P<0.001). The 
contralateral effects in the left UT muscle were also significant, affecting pain irritability, 
muscle thickness, and blood flow (P<0.001).

Discussion: Dry needling, in addition to direct therapeutic effects on the treated area, may 
improve the symptoms of the UT muscle with trigger points on the contralateral side of the 
treatment area in patients with MPS. Therefore, contralateral dry needling may represent an 
alternative intervention for patients in whom direct treatment is not possible.
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Highlights 

● In patients who cannot intervene on the affected side due to pain and sensitivity, treatment can be performed on the 
opposite side, thereby reducing symptoms on the affected side.

● Dry needling seems to influence blood circulation, muscle thickness, and pain irritability, while also reducing pain 
and altering sonographic features on the contralateral side of the treatment in individuals with MPS.

Plain Language Summary 

People with myofascial pain syndrome (MPS) often experience pain and stiffness in their muscles due to small sensi-
tive spots called trigger points. A common treatment for this problem is dry needling, a technique in which fine needles 
are placed into the targeted muscle to alleviate pain and improve movement. In this study, we examined whether treat-
ing one upper shoulder muscle (the upper trapezius [UT]) with dry needling could also benefit the same muscle on 
the other side of the body. Fourteen people with shoulder and neck pain participated in the study. We measured their 
pain, muscle thickness, and blood flow before and after treatment. After dry needling, participants showed less pain 
and muscle stiffness not only on the treated side but also on the opposite side. This suggests that dry needling may have 
effects that extend beyond the area directly treated. These results mean that for patients who cannot be treated on the 
symptomatic side, treating the opposite side may still help reduce pain.

Introduction

yofascial pain syndrome (MPS) repre-
sents a prevalent and clinically relevant 
contributor to musculoskeletal pain, 
with clinical studies reporting high 
frequencies of MPS and associated 

myofascial trigger points (MTrPs) among individuals 
presenting with neck pain [1]. MTrPs are characterized 
as tender nodules within a taut band of skeletal muscle 
fibres and commonly reproduce referral pain [1]. The 
MTrPs exhibit distinct neurobiological characteristics 
and can lead to abnormalities in the nervous system [2, 
3]. The presence of MTrPs often results in increased 
muscle stiffness, limited range of motion (ROM), and 
multiple autonomic disturbances [4]. The upper trape-
zius (UT) muscle, which shows the greatest frequency 
of MTrPs, is frequently associated with neck pain and 
impaired upper limb function [5].

MTrPs manifest as palpable nodules within a taut band 
of skeletal muscle fibres, typically eliciting referred pain 
upon palpation [1]. The point structures exhibit distinct 
neurophysiological properties that can disrupt both pe-
ripheral and central nervous system functions [2, 3]. 
MTrPs can contribute to increased muscle stiffness, re-
stricted ROM, and various autonomic dysfunctions [4], 
with the UT muscle bearing the most significant MTrP 
prevalence—frequently implicated in neck pain and up-
per extremity functional disability [5].

In MPS, an abnormal increase in acetylcholine release 
at the motor end plate within a muscle results in consis-
tent, somatic contraction, which may explain the forma-
tion of a taut band [5]. In addition, the higher prevalence 
of end-plate noise, named ‘spontaneous electrical activ-
ity’, is correlated with MTrP excitability [6]. This phe-
nomenon can further lead to an “energy crisis” charac-
terized by increased metabolism and local hypoxia and 
ischemia within the muscle [7]. Following ischemia, the 
secretion of vasoactive and algogenic substances alters 
the threshold of sensory neurons, sensitizing peripheral 
pain receptors and ultimately affecting central sensitiv-
ity [2]. Additionally, hypersensitivity and consistent 
contraction in the affected muscle alter the viscoelastic 
properties of the tissue, making active MTrPs stiffer than 
normal tissues [8]. Therefore, the features of fascia and 
muscle thickness differ in individuals with MPS com-
pared to healthy subjects [9]. 

Dry needling effectively deactivates MTrPs immedi-
ately after a single session [10]. A meta-analysis further 
showed its short-term superiority over sham or placebo 
treatments in reducing neck pain and related disability 
[11]. When performed properly, it triggers a local twitch 
response (LTR), recognized as an automatic neuromus-
cular reaction mediated through spinal mechanisms [12]. 
This response involves a brief reflex contraction of mus-
cle fibers within the MTrP and is considered a key in-
dicator of effective needle placement. The elicitation of 
LTR has been suggested to contribute to both localized 
and generalized therapeutic effects of dry needling [13]. 

M
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The exact therapeutic effects of dry needling and the 
underlying mechanisms are not yet completely clarified, 
but according to some reports, dry needling may lead 
to suppression of spontaneous electrical activity at the 
motor end plate [6], reduced muscle stiffness [14], and 
improved muscle blood flow and oxygenation [8, 15]. 
These physiological responses are thought to be, at least 
in part, associated with the reflex muscle contraction in-
duced by the LTR, which may facilitate normalization of 
neuromuscular and microvascular function. In addition, 
central sensitization may be one possible explanation 
for MTrP activation in response to stimulation. A link 
exists between spinal cord sensory neurons and MTrPs, 
known as an “MTrP circuit.” Following a strong stimu-
lus from MTrP, the circuit corresponding to this MTrP 
may enhance the activation of the spinal cord. This phe-
nomenon may be responsible for central sensitization 
and explain the effects of dry needling. Finally, it is also 
hypothesized that this method has analgesic effects [2].

Beyond the localized impact of dry needling on MTrPs, 
limited research has explored its distant effects [15, 16]. 
Evidence indicates that dry needling can decrease ex-
citability in MTrPs located in remote muscles—either 
proximal or distal—on the same side of the body [17, 
18]. Findings regarding contralateral effects remain in-
consistent: certain investigations have documented ben-
efits on the opposite side [6, 16], while others found no 
effects extending beyond the treated area [18]. Animal 
research involving dry needling of the gastrocnemius 
muscle demonstrated reduced endplate noise amplitude 
in the contralateral gastrocnemius [6].

In contrast, another experimental study in rabbits found 
no changes in the endplate noise amplitude in the con-
tralateral biceps femoris muscle [18]. The contralateral 
effects of dry needling applied to infraspinatus muscle 
MTrPs in individuals with bilateral shoulder pain were 
examined in another study. This study demonstrated no 
significant changes in the measured parameters, includ-
ing shoulder ROM and pain sensitivity in the opposite-
side muscle [19].

Dry needling is also effective in improving blood flow 
and oxygenation in the treated area [8, 20]. In patients 
with temporomandibular disorder, dry needling of mas-
seter MTrPs elevated oxygen levels in the masseter mus-
cles compared to sham treatment [21].

Nevertheless, evidence on alterations in muscle blood 
flow at distant sites following dry needling remains in-
consistent. Some studies have documented remote circu-
latory improvements in untreated regions after the inter-

vention [15, 22]. In contrast, additional studies observed 
no alterations in blood flow within regions remote from 
the needling site [16, 23]. A significant enhancement 
in blood flow to the contralateral UT muscle was also 
observed after dry needling in healthy participants [24]. 
In addition, the results of another study on patients with 
fibromyalgia showed similar findings in this regard [15]. 
However, a reduction in blood flow and oxygen satura-
tion had previously been demonstrated in the contralat-
eral UT muscle of healthy participants after applying dry 
needling, 5 and 15 minutes later [16].

In clinical practice, most patients with MPS complain 
of pain in the UT muscle. Furthermore, it may sometimes 
be impossible to perform direct intervention on the pain-
ful area due to pathologic lesions, skin issues, or other 
relevant problems [25]. Therefore, using techniques at 
a distant site away from the primary muscle involved in 
MTrP would be beneficial and may provide an alterna-
tive, valuable treatment for symptom relief. To develop 
better remote objective outcomes with dry needling, it is 
necessary to simultaneously measure clinical and ultra-
sonographic variables. Ultrasonographic measurements 
provide reproducible and reliable dynamic evaluations 
of muscle morphology and circulatory changes [26]. 
Within the scope of available evidence, the existing 
literature provides limited evidence regarding the con-
tralateral effects of dry needling on muscle mechanical 
properties, such as muscle stiffness. On muscle mor-
phology, including muscle thickness and intramuscular 
blood circulation, and no consensus has been reached. 
Based on the proposed neurophysiological mechanisms, 
including the elicitation of an LTR and central modula-
tion of neuromuscular function, it is plausible to hypoth-
esize that dry needling of the UT may induce measurable 
contralateral effects. Therefore, this study was designed 
to simultaneously evaluate clinical and ultrasonographic 
outcomes, including pain irritability, muscle thickness, 
stiffness, and blood circulation in the contralateral UT of 
patients with MPS.

Materials and Methods

Research design and participants

The current study was a prepost quasi-experimental 
research study. Participants with pain in both shoulders 
were invited through announcements at the Tabriz 
University of Medical Sciences’ rehabilitation clinics 
from September 2021 to February 2022.
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Sample size estimation was conducted a priori using 
G*Power software, version 3.1.9.2 (Universität Kiel, 
Germany) for a paired t test, based on a moderate effect 
size of 0.7, α=0.05, and 80% power. Previous findings 
informed the effect size on pain as the primary outcome 
[27]. According to this calculation, 14 participants were 
required.

Thus, 14 patients diagnosed with MPS participated in 
this study. Participants met the inclusion criteria of right-
hand dominance, bilateral shoulder pain, active MTrPs 
in the UT muscles, age between 20 and 45 years, and 
normal body mass index (BMI) (18.5–24.9). The exclu-
sion criteria were fibromyalgia syndrome, prior MTrP 
injections in the UT muscle, needle phobia, history of 
cancer, upper limb surgery or fracture, radiculopathy, 
pregnancy, or anticoagulant use [28, 29]. 

Procedures and interventions

The eligibility of 22 subjects with MPS was assessed 
prior to inclusion in this study. Inclusion required active 
MTrPs in the UT muscles, leading to the final enrollment 
of 14 participants. The study was completed by all 14 
participants who were initially enrolled, and no dropouts 
or missing data occurred; therefore, analyses were con-
ducted on complete cases. First, the MTrP diagnosis was 
performed. Then, a blinded physiotherapist conducted 
all evaluations of the study outcomes for both right and 
left sides. Subsequently, another physiotherapist per-
formed the intervention. All participants received their 
intervention in the right UT muscle in a single session. 
After the treatment session, the same assessor recorded 
the outcome measures on both sides.

MTrP diagnosis

Active MTrPs in both UT muscles were confirmed us-
ing the International Consensus criteria [30]. Identifica-
tion involved finding a palpable taut band with a hyper-
sensitive knot, elicitation of typical pain on compression, 
and occasionally a LTR. MTrPs were considered active 
if palpation provoked the patient’s characteristic symp-
toms, whether partial or complete, including spontane-
ous or movement-induced pain [30]. The evaluations 
were conducted by an expert physical therapist in MPS 
and dry needling, with an average of 14 years of clinical 
experience in these fields. Once the exact locations of 
MTrPs had been identified, the skin was marked with 
permanent ink for assessment.

Outcome measures

After the initial diagnosis of MTrPs, clinical evalu-
ations were performed on both sides, measuring out-
comes such as PPT and UT muscle pain intensity. Also, 
ultrasonographic imaging was performed on both sides 
to examine the UT muscle thickness, muscle stiffness, 
and muscle blood flow via grey-scale, color doppler im-
aging, and ultrasound strain elastography, respectively.

Pain intensity 

Once the precise locations of active MTrPs in the bilat-
eral UT muscles were identified, pain intensity was as-
sessed using the visual analog scale (VAS). Participants 
marked their pain levels on this tool, which consists of a 
0-10 range (0=no pain and 10=the worst possible pain). 
The evaluation was performed pre- and post-interven-
tion, with the mean of three readings from each side used 
in the statistical analysis [31].

The pain pressure threshold

PPT at the MTrPs in the UT muscles was measured using 
a digital algometer (J-Tec medical commander power track, 
US) prior to and following the treatment session. A review 
has confirmed the high reliability of PPT assessments in 
the UT with digital algometry [32]. As a measurement tool, 
the J-tech algometer is a valid instrument for assessing 
PPT across different regions in a test-retest reliability de-
sign [33]. The algometer was placed on the predetermined 
points of the UT muscle, and pressure was slowly applied. 
When participants felt pain, they were instructed to respond 
with “yes”. The amount of pressure was recorded whenever 
a pain sensation replaced the pressure sensation. This test 
was performed on both sides three times, and the average of 
these attempts at each side before and after the dry needling 
intervention was recorded as PPT. A 30-second pause was 
implemented between the examinations. Participants were 
first familiarized with the algometer procedure by applying 
it to an unaffected muscle [31].

Ultrasonographic assessment

Prior to and following the dry needling intervention, a 
radiologist assessed the UT muscle on both sides using 
B-mode imaging, sonoelastography, and Doppler mea-
surements (Figures 1, 2, 3 and 4). Based on our previous 
studies, good to excellent reliability (intraclass correlation 
coefficient >0.806) was reported for ultrasonographic scan-
ning of the UT muscle, including muscle thickness, intra-
muscular blood flow, and muscle stiffness, in patients with 
MPS and healthy participants [26, 34].
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Muscle thickness in the UT of each participant was as-
sessed using a Siemens Acuson Juniper diagnostic ultra-
sound system (Siemens Healthcare, Erlangen, Germany) 
equipped with a 3-12 MHz linear probe. Probe pressure 
was standardized by applying the minimum pressure re-
quired to obtain clear, stable images while avoiding visi-
ble tissue compression. Pressure consistency was visually 
verified using the pressure indicator shown alongside the 
representative ultrasound images (Figure 3). For ultraso-
nographic scanning, the participants assumed an upright 
seated position in a chair, and the scanning location on 
the muscle was a previously marked site. Using B-mode 
grey-scale imaging, muscle thickness was determined as 
the vertical distance between the echogenic fascial layers 
of the UT, with the ultrasound probe positioned along the 
fibers of the UT. The thickness was assessed in a resting 
state and during contraction. In the resting state, partici-
pants assumed a comfortable seated posture, with their 
shoulders abducted to 0°, and their forearms resting on 
the chair armrests [8]. During muscle contraction, par-
ticipants were asked to perform 90° shoulder abduction 

combined with elbow extension and pronation, holding 
this position for 10 seconds (Figure 1).

Following this, color Doppler ultrasonography was 
performed on each participant’s UT muscle at the pre-
marked location to assess intramuscular blood flow. 
Spectral Doppler waveforms, which indicate blood flow 
velocity, were analyzed to calculate key parameters per 
cardiac cycle: Peak systolic velocity (PSV), end-diastol-
ic velocity (EDV), and resistance index (RI) [8]. In each 
waveform, the left limit reflects the onset of systole, the 
high point of the wave corresponds with peak systole, 
and the right limit demonstrates the end of diastole. The 
RI, a standard measure in vascular assessment, was cal-
culated as the ratio of the difference between PSV and 
EDV to PSV [35]. In the study, muscle blood flow pa-
rameters were measured in the arterioles or arteries lo-
cated near the MTrP of the UT muscles on both sides 
(Figure 2).

Rezaei M, et al. Contralateral Effects of Dry Needling In Myofascial Pain Syndrome. IRJ. 2026; 24(2):193-206.

Figure 1. Gray-scale ultrasound images for measurement of the ut muscle thickness, a) in resting position, b) in contraction state

Note: Vertical distance between two echogenic fascial layers was marked for measurement of the UT thickness.
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Figure 2. Sono doppler imaging of blood flow in the UT muscle 

Note: PSV and EDV are shown in the waveform.

Finally, muscle stiffness was measured using an ul-
trasound elastogram. Tissue deformation is shown as 
a color-coded map on a grey-scale scale, known as an 
elastogram. Strain-ratio measurements provide semi-
quantitative data on tissue deformation within an elasto-
gram. This ratio represents the difference in deformation 
between the two user-defined areas under a compres-
sive force. Soft areas exhibit higher strain values than 
stiff areas. To obtain the UT muscle strain ratio, partici-
pants were asked to sit upright in a comfortable posi-
tion. The ultrasound probe was oriented perpendicular 
to the previously marked site of the UT muscle and then 
compressed rhythmically with rhythmic, vertical cyclic 
compressions (with a frequency of 2 Hz). The pressure 
indicator item in the ultrasonogram controlled the manu-
al compression force. Subsequently, strain elastography 
was applied by superimposing a color-coded elasticity 
map onto the B-mode ultrasound images. This mapping 
was generated based on the degree of tissue deformation 
(strain) induced during probe compression, where softer 
tissues appeared in green and progressively stiffer tissues 
transitioned to red. Once the most representative image 
was selected, two distinct regions of interest (ROIs) 
were precisely delineated to enable strain-ratio quanti-

fication. The first ROI served as the reference point, as 
positioned within the adjacent subcutaneous tissue. The 
second ROI was carefully placed in the immediate vi-
cinity of the identified MTrP within the UT muscle. To 
ensure measurement reliability and comparability, both 
ROIs were maintained at identical dimensions for all 
participants, regardless of whether they represented the 
reference point or the target lesion site [8]. The strain 
ratio was calculated between two selected areas, and a 
decreased strain ratio implied increased muscle stiffness 
[36] (Figure 3).

Interventions

In this study, dry needling was applied to the MTrP 
in the right UT muscle. Subjects were positioned in the 
prone position. Prior to the procedure, the skin over the 
targeted area in the right UT muscle was cleaned using 
an alcohol pad. The therapist held the UT muscle to lo-
cate the needle. A sterilized stainless-steel needle, 50 
mm in length and 0.25 mm in diameter (Dong–Bang, 
Korea), was deeply applied into the MTrP to produce 
LTR. Correct needle placement was confirmed by elicit-
ing the familiar referred pain pattern along with an LTR. 

Rezaei M, et al. Contralateral Effects of Dry Needling In Myofascial Pain Syndrome. IRJ. 2026; 24(2):193-206.
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The needle was then rapidly manipulated using a fast-in, 
fast-out technique. Manipulation continued until no fur-
ther LTRs could be provoked, at which point the needle 
was removed [29]. The intervention lasted 2 minutes 
(Figure 4).

Statistical analysis 

Frequencies and percentages were used to describe 
qualitative data, while Mean±SD summarized quantita-
tive data. The normality of all variables was confirmed 
using the Shapiro-Wilk test. All outcomes were analyzed 
(within group) using paired t tests for the treatment and 

untreated sides separately. Effect sizes were calculated 
using Cohen’s d for paired comparisons to quantify the 
magnitude of change, with conventional benchmarks 
(e.g. d≈0.2=small, 0.5=medium, 0.8=large). All analyses 
were performed using SPSS software, version 22.0, with 
P<0.05 considered statistically significant.

Results

Table 1 presents the descriptive statistics for all par-
ticipants. The participants ranged in age from 20 to 38 
years, with a mean age of 28.38±8.47 years. The BMI 
values ranged from 19.06 to 23.22, indicating that all 

Table 1. Descriptive statistics of participants’ characteristics (n=14)

Variables Min Max Mean±SD

Age (y) 20.00 38.00 28.38±8.47

Weight (kg) 46.00 85.00 61.6429±12.65280

Height (cm) 150.00 171.00 164.2143±6.15416

BMI  (kg/cm2) 19.06 23.22 22.7370±3.77167

BMI: Body mass index.�

Rezaei M, et al. Contralateral Effects of Dry Needling In Myofascial Pain Syndrome. IRJ. 2026; 24(2):193-206.

Figure 3. Ultrasound elastography of the UT 

Note: A circular ROI was adjusted in the Z1 (subcutaneous space) and Z2 (bulk of the muscle), and the strain ratio was calcu-
lated as Z2/Z1. The colour bar on the left of the screen shows the tissue stiffness within the ROI, ranging from green (soft) to 
red (hard).
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participants fell within the normal weight range and 
were neither overweight nor obese. Given the study’s 
sample size, we used the Shapiro-Wilk test to assess nor-
mality. The results indicated that all measured variables 
were normally distributed. The initial measurements for 
both sides were comparable and showed no notable dis-
crepancies, as indicated by a P>0.001. Dry needling of 
the UT muscle resulted in significant improvements in 
the VAS score, PPT, muscle thickness at rest, PSV, EDV, 
and muscle stiffness on the treated side (P<0.001).

Furthermore, the effects of dry needling were signifi-
cant for VAS, PPT, muscle thickness at rest, and PSV 
of the contralateral UT muscle (P<0.05). In contrast, 
changes in EDV, RI, and strain ratio did not reach statis-
tical significance (Table 2). The results of the between-
group comparisons revealed that the improvement in 
VAS scores was significantly greater on the treatment 
side than on the contralateral side (P<0.001). Similarly, 
muscle stiffness exhibited a notable improvement on the 
treatment side (P=0.005). 

The reduction in VAS on the treated side corresponded 
to Cohen’s d of –2.53, indicating a considerable effect 
size and very substantial clinical improvement in pain 
intensity. On the untreatment side, Cohen’s d=–1.25 also 

reflected a substantial effect, albeit smaller than on the 
treated side. Similarly, PPT demonstrated large effect 
sizes bilaterally (Table 2).

Discussion 

In the present study, significant improvements were 
observed in both subjective and objective measure-
ments on both treated and untreated sides after right UT 
dry needling. On the treated ipsilateral side, reductions 
in pain intensity, resting muscle thickness, and muscle 
stiffness were observed, along with an increase in pain 
threshold and muscle blood flow. The short-term ef-
fects of dry needling on the contralateral side included 
improvements in pain intensity and threshold, increased 
muscle blood flow, and reduced muscle thickness.

Pain intensity 

Although some factors, such as muscle overuse, 
muscle overload, and trauma, are considered etiologic 
agents of MPS, the pathogenesis of this syndrome is elu-
sive [38]. Abnormal release of noxious substances after 
muscle overuse leads to either sensitizing or activating 
nociceptors and may set up a consistent pain state [2]. 
Therefore, muscle pain is a common complaint among 

Rezaei M, et al. Contralateral Effects of Dry Needling In Myofascial Pain Syndrome. IRJ. 2026; 24(2):193-206.

Figure 4. Dry needling of the right UT MTrP in the study
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active MTrPs. In the present study, pain reduction was 
observed on both sides after dry needling. The decrease 
in pain intensity in the study corresponded to large effect 
sizes (Cohen’s d=–2.53 for the treated side and –1.25 
for the contralateral side), indicating substantial clinical 
improvement. There are conflicting findings about this 
issue. Consistent with our study, Gerber et al. (2015) 
found that dry needling on one side of patients with bilat-
eral MTrPs significantly reduced pain intensity on both 
the treated and untreated sides [27]. In another study, 
Ohkubo et al. (2007) showed that dry needling did not 
considerably affect pain levels of the contralateral infra-
spinatus muscle’s MTrP [39].

Needling frequency, duration, and needle placement 
are essential parameters that can alter the effects of this 
method on clinical symptoms. Mechanical stimulation 
with dry needling in the MTrP and elicited LTR may ex-
plain the beneficial impact of dry needling on pain level 
[40]. In other words, once LTR altered large-diameter af-
ferent sensory signals projecting to the spinal cord, pain 
was then blocked via the “gate-controlling” mechanism 
[3, 5, 41]. Dry needling may activate Aβ, Aδ, and C 
fibres by releasing biomarkers associated with inflam-
mation. The activated fibres may stimulate supraspinal 
regions involved in pain modulation, thereby restoring 
normal central sensitization processes [2].

The pain pressure threshold

In the current study, PPT increased significantly on the 
ipsilateral side after dry needling. PPT reflects a patient’s 
perception of pain. Limited evidence suggests that dry 
needling can increase PPT in treated muscles immedi-
ately and at the 12-week post-intervention evaluation 
[42]. It appears that sensitizing biochemical substances, 
such as neuropeptides and catecholamines, influences 
PPT [43]. An LTR with dry needling may reveal altera-
tions in bioactive sensitizing substances [43]. Indeed, 
increasing local blood flow and subsequently washing 
out pain mediators, as well as chemical normalization of 
the MTrP area, may correspond to the observed increase 
in pain threshold after dry needling [2]. Also, intense 
stimulation of nociceptors during dry needling of the UT 
muscle may enhance activity in somatosensory and lim-
bic regions involved in pain processing [3, 44]. 

Furthermore, the current study demonstrated that PPT 
significantly increased on the contralateral side after dry 
needling. The observed increases in PPT corresponded 
to meaningful effect sizes (Cohen’s d >1.0), suggesting a 
substantial clinical influence of dry needling on both the 
ipsilateral and contralateral sides. Previous research has 
demonstrated that dry needling can reduce pain sensitiv-
ity at sites distant from the treated area [31, 45]. Central 
sensitization may be one possible explanation for MTrP 

Table 2. The Results of the paired t-test between pre- and post-conditions in the sstudy (n=14)

Variables

Treatment Side Non-treatment Side

Mean±SD
Cohen’s d P

Mean±SD
P Cohen’s d

Baseline Post Baseline Post

VAS 8.23±0.72 5.42±1.28 -2.53 < 0.001* 7.28±1.66 5.28 ±1.54 0.002* -1.25

PPT 7.45±3.14 14.94±3.4 2.28 < 0.001* 8.88±2.63 14.02±3.36 0.002* 1.68

Muscle thickness 
(rest) 14.49.±2.49 11.81±1.93 -1.18 0.002* 13.79±2.78 10.55±2.12 0.021* -1.29

Muscle thickness 
(contraction) 18.98±2.11 19.16±2.98 0.07 0.488 18.78±3.59 18.79±2.40 0.990 .003

PSV 10.56±3.02 7.57±2.09 -1.12 0.015* 10.22±2.18 6.53±2.01 0.037* -1.76

EDV 2.2±0.66 3.09±0.58 1.43 0.010* 2.47±0.27 2.75±0.58 0.117 .560

RI 0.68±0.76 0.68±0.10 NA 0.999 0.64±0.08 0.64±0.09 0.916 NA

Strain ratio 11.04±2.16 15.24±2.83 1.64 0.022* 12.86±3.52 14.68±3.11 0.294 .54

�

Abbreviations: VAS: Visual analogue score; PPT: Pain pressure threshold; PSV: Peak systolic velocity; EDV: End diastolic ve-
locity; RI: Resistance index; NA: Not applicable. 

*Significant.
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activation in response to remote stimulation. A link exists 
between spinal cord sensory neurons and MTrPs, known 
as an “MTrP circuit.” Following a strong stimulus from 
MTrP, the circuit corresponding to this site may enhance 
the activation of the other sites in the spinal cord. This 
phenomenon may be responsible for central sensitization 
and explain contralateral effects on PPT [45]. Converse-
ly, no significant alterations in contralateral PPT were 
observed following dry needling in another study [39]. 
Due to a lack of evidence about this issue, there is a call 
for further studies. 

Ultrasonographic features

To demonstrate the effectiveness of dry needling, ob-
jective measures are necessary. Ultrasonography is a 
practical, non-invasive method for this purpose [22]. It 
has been reported that the thickness of the muscles af-
fected by MTrP is higher than that of healthy muscles 
[46]. In this study, dry needling of the UT muscle was 
associated with a reduction in resting muscle thickness 
on both sides. The findings of the present investigation 
are consistent with prior research examining the impact 
of dry needling on the lumbar multifidus. They observed 
a reduction in the resting thickness of the transverse ab-
dominis following dry needling of the lumbar multifidus 
[47]. The impacts of dry needling could be explained by 
mechanical and neurophysiological mechanisms [48, 
49]. In terms of mechanical changes, dry needling may 
disrupt myofascial knots, induce elongation of contract-
ed cytoskeletal elements while decreasing actin–myosin 
filament overlap, which may contribute to suppression of 
excessive muscle activity in the treated region [50, 51].

Furthermore, the effects on the untreated side extend 
beyond its mechanical effects. From a neurophysiologi-
cal perspective, a reduction in metabolic mediators and 
a nociceptive pain barrage, accompanied by a descend-
ing pain-inhibitory system, might explain its impact on 
muscle thickness [49]. Therefore, the reduction in con-
tralateral UT muscle thickness observed in this study 
may result from pain alleviation and the inhibition of the 
pain-spasm cycle. In the current study, a decrease in PSV 
on both sides and an increase in EDV on the treated side 
after the intervention were observed. Different blood 
flow waveforms have been reported in muscles with 
MTrPs [52]. The blood flow pattern near MTrPs shows 
higher PSV and lower EDV than at the normal site [53]. 
These changes can be due to muscle contraction, which 
compresses the arteries and veins near the MTrP. Fol-
lowing these changes, vascular resistance increases, 
thereby decreasing perfusion to the muscles [16, 53]. 
Our findings align with those reported in previous stud-

ies on various muscles [15, 16, 54]. However, Sandberg 
et al. showed that blood flow changes on the untreated 
side were substantially lower than in the stimulated mus-
cle [15]. It should be considered that dry needling is a 
painful intervention. Therefore, nociceptive afferents are 
strongly activated during needle manipulation, accom-
panied by the axonal and vasodilator reflexes, which 
may enhance blood circulation by releasing vasodilatory 
biochemical agents (calcitonin gene-related peptide and 
substance P) [16]. 

According to Simon’s theory, the sympathetic nervous 
system is involved in MPS. Changes in the autonomic 
nervous system, such as the sympathetic stress response, 
may be another mechanism underlying the increase in 
blood flow, broadening the stimulated region, possibly 
mediated by reflex pathways [15]. Alterations in blood 
flow following dry needling in distant regions have 
shown inconsistent results across studies [2]. Moreover, 
some studies have not yielded a significant increase in 
blood flow in untreated areas after dry needling [16]. 
The different natures of the diseases and the varying 
evaluation methods used in these studies may explain 
the differences in the results. 

Musculoskeletal pathologies can affect the viscoelas-
tic properties of muscles [53]. In the study, dry needling 
led to a substantial decrease in the UT’s stiffness on the 
treated side. However, on the side opposite to the treat-
ment, the reduction in muscle stiffness was not statisti-
cally significant. Earlier studies have demonstrated that 
dry needling reduces muscle stiffness [8, 14, 55, 56]. 
There is currently no information regarding the remote 
effects of this method on the opposite side of treatment. 
It appears that the decline in muscle stiffness following 
dry needling is related to the LTR; needle manipulation 
in MTrP induces a local stretch of the contracted cyto-
skeletal structures, thereby restoring the resting length 
[40]. Therefore, such changes require direct needle ap-
plication. 

Conclusion 

In conclusion, this study provides preliminary evidence 
that dry needling, in addition to its direct effects on the 
treated UT, may induce immediate changes in the con-
tralateral muscle. Observed improvements in pain and 
sonographic features suggest that dry needling may have 
effects beyond the treated area. These findings should be 
interpreted with caution due to the small sample size and 
single-session intervention.  Future studies with larger 
samples and longer follow-up are warranted to confirm 
these effects and further explore underlying mechanisms. 
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Dry needling may represent a potential component of 
treatment protocols for patients with MPS, particularly 
when direct intervention is not feasible or preferred.

Strengths and limitations

There were some limitations in the study. First, dry 
needling was applied in a single session, with a pre-post 
design and no control group. By adding further treat-
ment sessions to a randomized controlled trial, changes 
in outcome measures can be better understood. Second, 
the study evaluated the immediate effects of dry nee-
dling, and follow-up studies are recommended for future 
research. Third, we did not design a sham dry-needling 
group because inserting a needle into the skin can alter 
analgesic neural responses. Fourth, further studies in this 
area with larger sample sizes on different muscle groups 
involved in MPS, as well as in various diseases, such as 
fibromyalgia, are suggested. Finally, because dominance 
influences motor control and muscle morphology, we 
assessed only the right side in right-handed individuals. 
However, we did not consider the possibility of greater 
pain on the left side, which may have affected the results. 
Accordingly, future studies should exclude participants 
whose non-dominant side is more painful and include 
only individuals in whom the painful side aligns with the 
dominant side. This approach may reduce variability re-
lated to lateral dominance in motor control and muscle 
morphology.

Recommendations for future studies

Recent studies have shown growing support for the 
clinical effectiveness of dry needling in patients with 
MPS. Nevertheless, although generally supporting the 
direct effects of dry needling, remote and contralateral 
effects remain elusive. More trials are necessary to ex-
plore the impact of dry needling, particularly in distant 
areas, using a larger study population. It has been chal-
lenging to prove the method’s effectiveness due to the 
absence of objective metrics. In future studies, we need 
to combine the remote efficacy of dry needling with ob-
jective measures, such as ultrasonography and electro-
myography.

Overall, from a clinical perspective, the dry needling 
technique may improve pain, muscle thickness, and 
blood flow on both the treated and contralateral sides. 
These results highlight the multifaceted benefits of dry 
needling for muscle healing and recovery, mediated by 
distinct mechanisms, in patients with MPS.

Clinical implications

Dry needling targeted at MTrPs in the UT muscle on 
one side may elicit contralateral therapeutic effects, 
characterized by reduced pain intensity and alterations 
in sonographic features on the untreated side, support-
ing its adjunctive role in the management of MPS. Given 
these constraints, clinicians should cautiously consider 
this approach for integration into multimodal protocols 
addressing bilateral UT involvement, particularly when 
direct ipsilateral intervention seems impractical (e.g. due 
to hypersensitivity, anatomical limitations, or patient/cli-
nician preferences).
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