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ABSTRACT

Neck pain is a common condition that often leads to disability and work absenteeism. This study aimed to review current
understanding of the role of dry needling (DN) in reducing disability and pain in individuals with neck pain. A comprehensive
literature search of the PubMed, Scopus and Web of Science databases was performed, following the criteria of the Scale
for Assessment of Narrative Review Articles (SANRA). Two hundred and thirteen studies related to chronic non-specific
neck pain (CNSNP) were identified. All were randomized controlled trials. Overall, the available evidence indicated that DN
reduced pain in these patients and contributed to functional improvement in CNSNP. In conclusion, the evidence compiled
for this scoping review supports the continued use of DN for the treatment of pain in patients with CNSNP, but does not
demonstrate a clear advantage over physical or manual therapy in terms of improving function. Further high-quality studies

are necessary to better understand the potential of this minimally-invasive approach for managing neck pain.
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Introduction

Chronic non-specific neck pain (CNSNP) is a widespread
musculoskeletal disorder that can impair daily functioning and
overall well-being, frequently impacting an individual’s qual-
ity of life and ability to perform daily activities. While neck
pain often tends to improve over time, a significant proportion
of people report ongoing mild discomfort that may gradually
develop into a long-term pain condition 2. In such cases, the
disorder is commonly linked to greater physical impairments,
increased dependence on medical interventions, and notable fi-
nancial burdens stemming from decreased work performance
and productivity 1.

Certain occupational factors contribute to the persistence of
neck pain, with sedentary employees facing a two- to threefold
higher risk of developing chronic symptoms compared with the
general workforce . Additionally, high work demands have
been linked to an increased incidence of neck pain, particularly
in office workers . When neck pain arises without a history of
trauma, underlying pathology, or neurological involvement, it
is commonly classified as “non-specific” 1.

Chronic non-specific neck pain is a leading cause of
work-related disability, particularly in individuals exposed to
prolonged cervical strain due to ergonomic stressors '/ De-
spite its prevalence, specific rehabilitation strategies remain
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diverse, encompassing approaches such as postural training,
muscle therapy, spinal manipulation, and infiltration treatments
like oxygen-ozone therapy or dry needling (DN) ['-14],

Evidence suggests that physiotherapy interventions, in-
cluding strengthening and stretching exercises, can alleviate
work-related neck pain and enhance functional capacity by im-
proving muscle balance and soft tissue mobility >0,

However, the systematic review conducted by Kay et al.
(7 showed that the evidence supporting exercise interventions
for mechanical neck disorders is limited and of variable qual-
ity. Subsequently, a meta-analysis by Miller et al. emphasized
the need for further randomized controlled trials to clarify the
effectiveness of specific exercise programmes in managing
chronic neck pain '8,

Among the various rehabilitation approaches, DN has
gained attention as a minimally-invasive technique for man-
aging musculoskeletal pain. This method involves the inser-
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tion of fine, filiform needles into specific myofascial trigger
points (MTrPs), without the use of pharmacological agents, to
induce biomechanical changes that reduce pain and functional
impairment. When combined with conventional therapy, DN
has shown promise in providing short-term symptom relief in
patients with chronic neck pain "*?? (Figure 1).

While interventions such as active and passive exercise and
patient education are widely recognized as standard treatments
for mechanical neck pain, evidence supporting the efficacy of
minimally-invasive techniques like DN remains limited 24,

The aim of this scoping review was to summarize the exist-
ing evidence on the role of DN in pain reduction and enhancing
function in individuals with CNSNP.

Materials and methods

Given the exploratory nature of the research question, a
scoping review design and methodology was selected, with the
main databases—PubMed/Medline, Scopus and Web of Sci-
ence—queried for relevant literature up to 30 October 2024.

To be eligible for inclusion, articles had to be in English and
concern randomized controlled trials involving patients with
CNSNP who were treated with DN compared with standard
physical therapy or manual pressure, and assessed by means of
visual analogue scale (VAS) or numerical rating scale (NRS).
In addition, only studies that provided post-intervention data
with a follow-up period of up to three months were included.

Studies were excluded if they: involved children or in-
dividuals who had not reached full maturity, lacked full-text
availability (e.g., conference abstracts or posters), concerned
research conducted on animal models, used physical agent mo-
dalities, involved the use of infiltration techniques other than
sham dry needling (SDN), or supplemented the primary treat-
ment with additional therapeutic interventions (with the sole
exception of physical therapy).

The search strategy included the keywords “chronic neck

Figure 1 Dry needling for neck pain.

Dry needling and function in neck pain: a scoping review

pain,” “Neck Disability Index” and “dry needling”. The eligi-
bility for inclusion of all search results was assessed through
title review, followed by abstract analysis and full-text evalua-
tion. Publications that did not meet the inclusion criteria were
excluded from the review, and all duplicates were removed.
The documents that met the inclusion criteria were further cat-
egorised.

The Scale for the Assessment of Narrative Review Articles
(SANRA) criteria were followed to ensure greater standardisa-
tion of the review process and reporting 2.

Results

Dry needling is a minimally-invasive and cost-effective
treatment modality that is relatively easy to learn with ap-
propriate training and carries a low risk of complications 1%,
The technique involves inserting fine needles into MTrPs to
deactivate them, thereby reducing pain and improving muscle
function. One of the key benefits of DN is its ability to inacti-
vate latent trigger points, which can also be addressed through
manual pressure techniques. This is clinically relevant because
it helps prevent these latent points from becoming active trig-
ger points, which are strongly associated with chronic pain and
muscle dysfunction. Additionally, by normalising synaptic ef-
ficacy and decreasing both peripheral and central sensitisation
within the nervous system, DN may reduce or eliminate no-
ciceptive input—and therefore pain signals—originating from
muscles 7. A hallmark physiological response to DN is the
local twitch response (LTR), a brief, involuntary contraction of
muscle fibres within the targeted area. Studies have shown that
LTRs are associated with a significant decrease in substance P
and tachykinins, neuropeptides involved in pain transmission
and inflammation.

Their reduction is closely linked to an immediate decrease
in pain and local tenderness *. Beyond pain modulation, DN
contributes to restoring range of motion and improving mus-
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cle activation patterns, which enhance muscular coordination
and function . Thus, DN not only provides symptom relief
but also helps in preventing postural compensations and dys-
functional movement patterns, potentially reducing the risk of
recurrent or secondary musculoskeletal issues %%,

Several randomized controlled trials have compared the ef-
fects of DN and SDN in patients with CNSNP, yielding mixed
results. Gallego-Sendarrubias et al. showed that patients treat-
ed with DN combined with manual therapy experienced signif-
icant reductions in pain intensity and improvements in pressure
pain thresholds (PPTs) compared with those treated with SDN
plus manual therapy, thereby highlighting potential specific an-
algesic effects of DN B!,

In contrast, Stieven et al. found no statistically significant
differences in pain reduction between DN and SDN groups
within a multimodal intervention programme. Although DN led
to slightly greater improvements in cervical range of motion,
overall pain relief was comparable between the two groups 21,
Similarly, Ferndndez-de-las-Pefas et al. observed immediate
physiological effects such as decreased mechanical hyperalge-
sia and altered skin conductance, but reported no significant
differences in pain perception between DN and SDN groups,
suggesting that short-term subjective pain relief may be largely
attributed to placebo effects %31,

In view of these conflicting findings, we conducted a fo-

Figure 2 Flow diagram

cused literature review to identify high-quality studies examin-
ing the specific effects of DN versus SDN in individuals with
CNSNP. Systematic database searching initially identified a to-
tal of 213 records. After removal of 91 duplicates, 122 studies
were screened by title and abstract. Of these, 50 were excluded
for not meeting the inclusion criteria.

The remaining 72 full-text articles were assessed for eligi-
bility. Four could not be retrieved. Of the 68 full-text studies
reviewed, 66 were excluded due to the use of physical agent
modalities (n=19), infiltration techniques in the control group
(n=23), or additional interventions beyond physical therapy
(n=24). Ultimately, only two studies met all the eligibility cri-
teria and were included in the final review. These findings high-
light the scarcity of high-quality, controlled trials isolating the
effects of DN versus SDN in CNSNP, and emphasise the need
for further research in this area. See Figure 2 for the PRISMA
flow diagram.

Two randomised controlled trials met the inclusion criteria
for this scoping review, both investigating the effects of DN in
individuals with chronic non-specific neck pain associated with
active MTrPs.

In the first study, De Meulemeester ef al. *¥ designed a ran-
domized clinical trial to compare the effects of DN and manual
pressure therapy in individuals with MTrPs. Participants were
divided into two groups, each receiving four treatment sessions
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over the course of four weeks. The researchers aimed to evalu-
ate the short- and medium-term outcomes of both approaches.
The results indicated that both treatments were effective in re-
ducing neck-related disability, as measured by the Neck Dis-
ability Index (NDI), with significant improvements observed
immediately after the intervention and sustained at the three-
month follow-up (p < 0.001). Pain intensity also decreased sig-
nificantly after three months, according to a general numerical
pain scale (p = 0.001). Beyond subjective outcomes, objective
changes were found in muscle properties. PPTs increased sig-
nificantly across all targeted MTrPs, most notably MTrPs 1 and
3 (p <0.001), with smaller but still meaningful effects observed
at MTrP 2 (p =0.022) and MTrP 4 (p =0.001). Muscle elastic-
ity improved bilaterally (left: p= 0.017; right: p = 0.030), and
a reduction in muscle stiffness was particularly evident on the
right side (p= 0.012). Although no clear superiority was found
between DN and manual pressure, both methods proved bene-
ficial in enhancing physical function and reducing pain in the
studied population.

Korkmaz et al. *% conducted a prospective, randomised,
single-blind controlled trial to evaluate the short- and mid-term
effects of DN combined with exercise on MTrPs in the up-
per trapezius muscle (UT). The study enrolled 70 participants
(aged 18-45) with chronic neck pain (>3 months) attributed to
active MTrPs. Participants were randomised into two groups:
DN plus exercise versus exercise only. Both groups followed
a home-based cervical exercise programme for three months,
while the DN plus exercise group also received three weekly
DN sessions targeting the most painful MTrP, identified clin-
ically and confirmed by ultrasonography. Outcomes— pain
intensity (VAS score), UT muscle thickness and MTrP diam-
eter (ultrasound), and neck-related disability (NDI)—were as-
sessed at baseline, post-treatment (week 3), and three-month
follow-up by a blinded evaluator.

Both groups improved significantly over time, but the DN
plus exercise group exhibited greater reductions in VAS scores
at rest, during activity and at night (p <0.001), as well as in UT
muscle thickness (p = 0.04) and MTrP diameter (p =0.021) at
short-term follow-up. No significant between-group differences
were observed in NDI scores. Effect sizes for pain outcomes and
MTrP diameter ranged from moderate to large. Ultrasonograph-
ic assessments confirmed morphological changes in the UT and
MTrPs. These findings support the efficacy of DN as an adjunct
to exercise in managing myofascial neck pain, particularly for
short-term pain modulation and tissue-level adaptations.

Both DN and manual pressure therapy led to significant
improvements in pain, disability and muscle function, with no
major differences between the two treatments. Furthermore,
comparison of DN plus exercise with exercise alone revealed
no significant differences in disability scores. Overall, DN ap-
pears beneficial, but its effects may be similar to those of other
therapies.

Dry needling may provide significant benefits in terms of
pain reduction and muscle function improvement, although no
clear superiority over other therapies such as manual therapy
was demonstrated. However, the limited number of high-quali-
ty studies highlights the need for further research to clarify the
specific role of this technique.
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Discussion

This scoping review aimed to investigate the efficacy of
DN in alleviating pain and enhancing function in individuals
affected by CNSNP. DN is a minimally-invasive technique
increasingly employed to manage chronic musculoskeletal
conditions, including CNSNP, which is the predominant cause
of neck discomfort and is frequently associated with postur-
al and mechanical dysfunctions 9. A prevalent complaint in
the primary care setting, neck pain often leads to significant
functional impairment and diminished quality of life. Given the
heterogeneous aetiologies underlying it, thorough yet efficient
clinical assessments are vital. Particular attention to red flags is
essential to exclude serious conditions such as trauma, infec-
tions, malignancies, vascular emergencies and inflammatory
diseases 17,

The burden of neck pain extends beyond physical symp-
toms, deeply affecting patients’ quality of life and daily func-
tioning. De Meulemeester er al. B4, for example, found DN
to significantly improve scores on both the NDI and the NRS;
however, similar improvements were observed in control
groups receiving manual therapy, indicating comparable effec-
tiveness between the two modalities. In a meta-analysis by Gat-
tie et al. ¥, trigger point DN performed by physical therapists
significantly reduced pain intensity and improved functional
outcomes in patients with musculoskeletal conditions, support-
ing its use as an effective treatment modality.

Mechanistically, the analgesic effects of DN are thought
to arise from complex neurophysiological processes involv-
ing both peripheral and central nervous system modulation.
Needle insertion into muscle tissue activates peripheral noci-
ceptive fibres, especially Ad and C fibres, triggering a cascade
that releases endogenous neurotransmitters and neuromodula-
tors such as endorphins, serotonin and norepinephrine. These
substances are critical in inhibiting nociceptive transmission
and enhancing analgesic pathways P%*%. Additionally, DN may
reduce local inflammation by modulating pro-inflammatory
cytokines and increasing microcirculation, thereby supporting
tissue healing and diminishing nociceptive signalling ™.

A further therapeutic mechanism involves mechanical dis-
ruption and inactivation of MTrPs, i.e., localized hyperirritable
spots within taut muscle bands that are implicated in chronic
pain maintenance and muscle dysfunction. By targeting these
trigger points, DN restores muscle length and functional ca-
pacity, contributing to pain reduction and improved mobility
3% Central nervous system effects are also evident; sensory
input from DN can attenuate central sensitization, decreasing
neuronal hyperexcitability in the spinal cord and modulating
pain perception via descending inhibitory pathways B! This
interplay between the peripheral and central mechanisms un-
derpins the clinical benefits of DN in chronic musculoskeletal
pain syndromes.

Chronic neck pain is a widespread public health issue with
significant global prevalence, as highlighted in systematic re-
views and international epidemiological reports 9. It not only
leads to physical discomfort but also contributes to substantial
limitations in daily life, affecting occupational performance, so-
cial interaction and general well-being. The Global Burden of
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Disease 2010 study confirmed that neck pain is among the lead-
ing causes of disability worldwide, highlighting its socioeco-
nomic impact across various populations . Despite this bur-
den, the scarcity of robust randomised controlled trials and the
diversity of available therapeutic strategies continue to hinder
the formulation of clear, standardised clinical recommendations.

In this scenario, identifying effective strategies to mitigate
disability and enhance rehabilitation outcomes is important for
reducing absenteeism and its socioeconomic consequences.
We acknowledge several limitations in this study. For exam-
ple, the small number of included studies could potentially
undermine the strength of our conclusions; the differences in
the frequency and duration of dry needling sessions limits the
comparability of results. This heterogeneity hampers the ability
to generalize findings and establish standardized clinical proto-
cols for dry needling in chronic non-specific neck pain. Future
research with more homogeneous study designs and standard-
ized treatment protocols is necessary to better define the effi-
cacy and optimal application of this intervention. However, the
fact that our findings, drawn from such a limited number of
studies, represent the best available evidence from three major
databases highlights a gap in the current literature.

Conclusions

The findings of this study suggest that DN significantly con-
tributes to pain alleviation, thereby enhancing patients’ overall
quality of life. However, in terms of functional improvement,
it is important to note that DN has not been shown to be more
effective than conventional treatments like manual therapy or
physical therapy.

Dry needling as a therapeutic intervention should be con-
sidered not in isolation but within the context of a broader,
multidisciplinary treatment approach. Physical therapy should
remain a key part of any comprehensive care plan, with DN
acting as a complementary treatment rather than a substitute
for other proven therapies. Given the limitations of current re-
search, further investigation is essential to better understand
the potential advantages of DN and to explore additional in-
filtration therapies, as well as other alternative treatment and
rehabilitation methods for managing chronic neck pain.

In this scenario, is important to highlight that DN therapy
is generally associated with fewer side effects compared with
other, more invasive treatments. This makes it a well-tolerated
option, particularly for patients who are undergoing polyther-
apy or have other health conditions that may make them more
susceptible to adverse reactions from stronger medications or
interventions. Due to its multiple benefits DN has become a
recognized and widely used treatment in the fields of pain man-
agement and musculoskeletal rehabilitation, particularly in the
management of chronic neck pain.

In conclusion, DN emerges as a safe and promising tech-
nique for chronic neck pain treatment, although it should not
replace conventional therapies. Further well-designed random-
ized controlled trials are needed to precisely define its benefits
and effectively integrate it into multidisciplinary rehabilitation
protocols.
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