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Abstract: Myofascial pain syndrome is a pain condition characterized by the presence of

trigger points. Current evidence, mostly experimental studies, clearly supports a role of

trigger points on peripheral and central sensitization since they are able to contribute to

sensitization of peripheral nociceptors, spinal dorsal horn neurons, and the brainstem. Several

interventions are proposed for treating trigger points, dry needling being one of the most

commonly used by clinicians. There is no consensus on the clinical application of trigger

point dry needling: some authors propose that local twitch responses should be elicited

during the needling intervention to be effective, whereas others do not. The application of

trigger point dry needling is able to reduce the excitability of the central nervous system by

reducing peripheral nociception associated to the trigger point, by reducing dorsal horn

neuron activity, and by modulating pain-related brainstem areas. However, the effects are

mainly observed in the short-term, and effect sizes are moderateto small. Therefore, the

current review proposes that the application of trigger point dry needling should be inte-

grated into current pain neuroscience paradigm by combining its application with pain

neuroscience education, graded exercise and manual therapy. Additionally, patient’s expecta-

tions, beliefs, previous experiences and patient–clinician interaction should be considered

when integrating trigger point dry needling into a comprehensive treatment approach.
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Myofascial pain syndrome and trigger points
The International Association for the Study of Pain (IASP) recognizes that myo-

fascial pain syndrome is a common source of musculoskeletal pain.1 Myofascial

pain syndrome is a pain condition characterized by trigger points (TrPs). Although

different definitions of TrPs are used among the different health care professions,

the most commonly accepted definition maintains that a:

myofascial TrP is a hyperirritable spot within a taut band of skeletal muscle that is

painful on compression, stretch, overload, or contraction of the tissue which usually

responds with a referred pain that is perceived distant from the spot.2

Myofascial TrPs can be clinically classified as either active or latent. Originally,

Simons et al defined an active TrP as:

a myofascial TrP that causes a clinical pain complaint. It is always tender, prevents

full lengthening of the muscle, weakens the muscle, refers a patient-recognized pain
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on direct compression, mediates a local twitch response of

muscle fibers when stimulated.2

Similarly, a latent TrP was defined by Simons et al as “a

myofascial TrP that is clinically quiescent with respect to

spontaneous pain; it is painful only when palpated”.2 Both

active and latent TrPs induce referred pain sensations and

can also provoke autonomic phenomena in their pain

referral zone. A recent Delphi study has proposed the

term “referred sensation” instead of referred pain since

TrP-associated symptoms may include different sensory

sensations, ie, deep pain, distant pain, dull ache, tingling,

burning sensation, and not just pain.3 In addition, a new

definition of active TrP was proposed:

active TrPs are those TrPs that upon stimulation reproduce

any symptom experienced by a patient, partially or comple-

tely, and whereby the reproduced symptom is recognized as

a familiar experience by the patient.3

The referred sensation elicited by active TrPs has been

able to reproduce the symptoms of a variety of chronic

pain disorders, eg, tension-type headache,4 migraine,5 tem-

poromandibular pain,6 mechanical neck pain,7 whiplash-

associated neck pain,8 shoulder pain,9 lateral

epicondylalgia10 or low back pain.11 All these studies

reported that latent TrPs were also found in nonsympto-

matic healthy people. In fact, the meta-analysis conducted

by Chiarotto et al observed that latent TrPs were not

consistently more prevalent in people with spinal pain

disorders than in healthy controls.12

Muscle TrPs are associated with both sensory and

motor symptoms. For instance, active and latent TrP

areas exhibit altered chemical milieus as compared to

non-TrP areas.13,14 These local biochemical changes,

including increased availability of pro-inflammatory sub-

stances such as substance P, IL-1β and tumor necrosis

factor (TNF)-α, activate muscle nociceptors potentially

contributing to peripheral mechanisms by sensitizing noci-

ceptive nerve endings.15 Other studies have reported that

TrPs also sensitize non-nociceptive large-diameter myeli-

nated afferents nerve endings.16,17 These studies support

the presence of nociceptive and non-nociceptive pain sen-

sitivity in the TrP area and confirm that TrPs are a focus of

peripheral sensitization able to sensitize spinal and supra-

spinal neurons. This process is highly relevant for muscu-

loskeletal pain conditions since it has been observed that

TrP spinal cord connections are more effective in inducing

neuroplastic changes in the dorsal horn neurons than non-

TrP tissues and they are connected to a greater number of

nociceptive neurons.18 Finally, the study by Xie et al has

recently reported that individuals with chronic myofascial

pain exhibited microstructural abnormalities in those brain

areas involved in the dynamic pain connectome (pre-

viously known as the “pain matrix”), eg, anterior cingulate

cortex or prefrontal cortex.19

Importantly, and many times ignored by several clinicians,

TrPs also contribute to motor impairments including altered

muscle activation patterns,20 accelerated muscle fatigability,21

or increased co-antagonist activation.22 Therefore, there is

evidence supporting that TrPs can contribute to motor and

sensory impairments observed in individuals with chronic

pain.

Trigger point dry needling
Definition
Several needling treatments are proposed for treatment of

myofascial pain syndrome. In fact, two different needling

applications can be used to inactivate TrP: wet needling

(injections) or dry needling.23 Wet needling refers to the

injection of a substance into the TrP area through a hypo-

dermic needle with a beveled, cutting edge; whereas dry

needling refers to the insertion of a solid filiform needle

into a TrP without the introduction of any substance. In

addition, dry needling can be also combined with electrical

current giving other modalities such as electrical dry need-

ling or percutaneous electrolysis.

Among needling therapies, trigger point dry needling

(TrP-DN) is probably the most popular, at least in some

health care professions.24 The American Physical Therapy

Association (APTA) defined dry needling as a:

skilled intervention using a thin filiform needle to pene-

trate the skin that stimulates myofascial TrPs, musculature

and connective tissue for the management of neuromuscu-

loskeletal disorders.25

The Australian Society of Acupuncture Physiotherapists

described dry needling as :

rapid, short term needling to altered or dysfunctional tis-

sues in order to improve or restore function. This may

include needling of myofascial TrPs, periosteum, and con-

nective tissues. It may be performed with an acupuncture

needle or any needle without the injection of a fluid.26

Since TrP-DN and injections, either anesthetics or botuli-

num toxin, are probably the needling therapies most com-

monly used for the treatment of myofascial pain whereas
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acupuncture is also used for treating other medical condi-

tions, the current paper discusses the rationale for clinical

application of TrP-DN for myofascial pain.

Clinical application: the local twitch

response
Probably the most expanded needling approach used for the

management of TrPs is the one described by Hong:27 the “fast

in, fast out” method of needling of a TrP. The technique

consists of inserting the needle into the TrP until a first local

twitch response is obtained. A local twitch response is defined

as brief and sudden contraction of a TrP taut band with needle

insertion which is suggested to be a spinal cord reflex linked to

the sensitivity of dysfunctional motor endplates. Once a first

local twitch response is obtained, the needle is moved up and

down, with no rotations, to get more local twitch responses.

Hong showed that when TrP needle penetration produced

local twitch responses, it was much more likely to result in

subsequent pain relief than needle penetration that did not

elicit local twitch responses independently of the introduction

or not of any substance. This author originally proposed that

local twitch responses should be obtained during the applica-

tion of TrP-DN to be effective.27

However, the number of local twitch responses needed to

obtain a positive outcome has always been a topic of debate.

No clinical differences in pain intensity improvement have

recently been found, depending on the number of local twitch

responses (one, two, three or six) elicited during the applica-

tion of TrP-DN in the upper trapezius muscle in individuals

with mechanical neck pain.28 Similarly, Koppenhaver et al

also found no differences in pain and function changes

between individuals with low back pain experiencing local

twitch response during dry needling of the lumbar multifidus

and those not experiencing local twitch responses.29

Discrepancies in the published studies lead some authors to

question the need of eliciting local twitch responses during

the application of needling therapies.30

This is an interesting topic since many patients perceive

the local twitch response as an uncomfortable sensation

during the treatment. Therefore, prior to the application of

any needle approach, the patient should be warned that

needle contacting with a TrP may cause the muscle to twitch

or produce a flash of distant pain. Interestingly, some clin-

icians propose the use of the referred pain, in addition to or

instead of the local twitch response, during the application

of TrP-DN. If a pain referral with or without a local twitch

response is elicited during the clinical examination of a TrP

prior to the application of needling therapies, then one or

both signs can be also elicited and monitored during the

needling procedure. A recent study has observed that appli-

cation of TrP-DN was able to elicit in an easier manner the

referred pain of a muscle, in this study the infraspinatus

muscle, than manual palpation.31 In this situation, the clin-

ician can confirm the pain referral of a particular muscle and

the patient can connect the symptoms if the TrP in that

muscle reproduces the symptom of the patient. However,

no scientific evidence for this hypothesis is available.

Adverse events
Clinicians must follow guidelines for safe dry needling

practice, which can be consulted elsewhere.32

Independently of the needling therapy used for treatment,

the needle should be considered as an extension of the

clinician’s finger; therefore, the clinician should properly

identify the TrP area before inserting the tip of the needle. It

is important to consider that proper application of needling

therapies needs deep knowledge of human anatomy and

patient’s clinical status for minimizing adverse events.33,34

In fact, muscles that are deep or in close proximity to

neurovascular structures may be accessed using ultrasound

guidance during the needling intervention. Although the

risk of adverse events is small when an experienced clin-

ician applies needling therapies, eg, acupuncture35 or TrP-

DN,36 for the management of myofascial pain; cases of

significant adverse events including pneumothorax,37 punc-

turing the stomach,38 cardiac tamponade,39 epidural

hematoma,40 hemiplegia,41 or infection42 have been docu-

mented. Therefore, although needling therapies seem to be

safe when properly applied, it cannot be implied that there is

no risk of potentially serious complication.

Post-needling induced-pain or post-

needling soreness
The American Physical Therapy Association recommends

to advise the patients about the presence of soreness after

the application of TrP-DN, this is called, post-needling

induced-pain or post-needling soreness.43 Post-needling

induced-pain or soreness is probably the most common

minor adverse event and it can be associated with possible

reluctance to receive further needling therapy by generat-

ing patient dissatisfaction and reduction in treatment

adherence.44 It is assumed that post-needling soreness is

thought to be a consequence of the neuromuscular damage

generated by the consecutive needling insertions into the
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muscle.45 This hypothesis has been supported by a recent

study showing that muscle damage identified by magnetic

resonance imaging after the application of dry needling

over the gastrocnemius muscle was associated withpost-

needling induced-pain.46 Other authors have associated the

presence of post-needling to the number of local twitch

responses elicited during the needling therapy.47

Clinicians use several treatment modalities after the

application of TrP-DN for reducing post-needling induced-

pain. For instance, postural education, activity modification,

self-stretch, therapeutic exercise, or neuromotor re-training

following TrP-DN could be considered as an integral part of

the treatment. The inclusion of active therapies after the

application of passive modalities such as TrP-DN could

establish the patient’s conscious awareness of normal func-

tion in that muscle while reprogramming the brainstem to

incorporate the newly restored full-range capability of the

muscle into the patient’s daily activities; although this

hypothesis needs confirmation. Clinicians could use contem-

porary pain sciences to prevent or reduce post-needling

induced-pain or soreness (ie by educating patients about

pain as a way to diminish expectations of adverse events.

Nevertheless, it is commonly seen in clinical practice

that most patients usually recover from post-needling

induced-pain/soreness between 48 and 72 hours after the

intervention. This clinical observation has been confirmed

in recent studies investigating the effects of some post-

needling techniques, eg, spray andstretch,48 ischemic

compression,49 or low-load eccentric exercise.50 All these

studies found that these interventions were effective for

decreasing post-needling induced pain/soreness 12 hours

after TrP-DN application, but at 48 and 72 hours after, all

patients were recovered from post-needling induced-pain

independent of the post-needling intervention.

Effectiveness of trigger point dry
needling
It was 40 years ago when the first paper reporting the use

of dry needling for the management of myofascial pain

was published.51 In recentyears, there has been an increase

in the number of clinical trials and systematic reviews

investigating the effectiveness of TrP-DN; however, there

is no consensus regarding the superiority of TrP-DN or

needling injections. Two meta-analyses have demonstrated

that both wet needling (lidocaine injections) and TrP-DN

seem to be similarly effective for neck/shoulder myofas-

cial pain without clear differences between both needling

therapies.52,53 The meta-analysis by Ong and Claydon

included one dry needling vs placebo study and for dry

needling vs lidocaine infusion studies,52 whereas Liu et al

only analyzed short- and medium-term effects.53

Therefore, we will review in the current text the most

updated evidence related to TrP-DN for the management

of chronic pain syndromes.

In 2016, the Canadian Agency for Drugs and

Technologies in Health has accepted the use of dry needling

in the public health system,54 based on the effectiveness of

TrP-DN for the management of musculoskeletal pain syn-

dromes in the upper55 and lower56 quadrants currently sup-

ported by different systematic reviews and meta-analysis;

however, it should be recognized that most evidence refers

to short (one month) or mid (3 months), but not long-term (6

months) effects and inadequate blinding procedures could

lead to exaggerated effects in dry needling trials.57

A recent meta-analysis investigating the effects of dry

needling for the management of patients with temporo-

mandibular disorders concluded that dry needling was

better than other interventions for reducing pain intensity

(SMD: −0.74, 95%CI: −1.25 to −0.22) as well as better

than sham therapy for increasing pressure pain thresholds

(SMD: 0.56, 0.31 to 0.81).58 This meta-analysis included

seven trials, mostly with high risk of bias, and also

reported discrepancy among dry needling interventions,

suggesting that current evidence is still inconclusive.58

The review conducted by France et al found poor evidence

supporting any meaningful effect of dry needling for the

management of tension type headache; however, there was

a small number of studies (N=3), some of them did not

report the presence of TrPs (acupuncture), and only one

study reported on headache frequency or intensity.59

The meta-analysis conducted by Hall et al investigated

the effectiveness of dry needling on shoulder pain.60 It

included 11 trials and concluded that there is littleevidence

supporting the application of dry needling in the shoulder

region for treating patients with upper extremity pain or

dysfunction; however, the results come from a combina-

tion of studies including patients with musculoskeletal

(shoulder pain) but also neurological (stroke) conditions;60

therefore, these results should be considered with caution

at this stage.

A PRISMA meta-analysis conducted in individuals

with low back pain showed that dry needling was more

effective than acupuncture for reducing pain intensity

(SMD −0.96, −1.80 to −0.12) and related-disability

(SMD −0.63, −0.99 to −0.26) after treatment, but
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similarly effective at longer follow-up (SMD −0.10,
−0.65 to 0.45).61 Similarly, real dry needling was also

superior to sham needling for improving pain (SMD

−2.74, −3.77 to −1.71) and related-disability (SMD

−1.70, −2.59 to −0.81) at post-intervention.61

The effectiveness of dry needling for the management

of patients with plantar heel pain has been also investi-

gated in a recent meta-analysis including seven clinical

trials.62 He and Ma concluded that TrP-DN was effective

for reducing pain intensity (SMD −15.5, −19.48 to −11.53)
compared with a control intervention. Importantly, TrP-

DN was not associated with a higher incidence of adverse

events (RR: 1.89, 0.38 to 9.39) than control treatment.62

An interesting meta-analysis conducted by Gattie et al

found low to moderate evidence suggesting that dry needling,

when applied by physical therapists, is superior to no treatment

or sham-needling, but equally effective as other physical ther-

apy interventions for short- and mid-term follow-ups for mus-

culoskeletal pain conditions.63 These results support the

application of clinical reasoning needed for the application

of TrP-DN in patients with chronic pain conditions.

There is also evidence from high quality randomized

clinical trials not included in the abovementioned reviews

deserving some discussion. A randomized clinical trial inves-

tigating the long-term effects of TrP-DN for subacromial

pain syndrome found that TrP-DN combined with exercise

was more effective than exercise alone for improving dis-

ability at 6 months (between-groups difference −23.6, −28.9
to 18.3) and 12 months (−13.9, −17.5 to −10.3).64 No

between-groupdifferences in pain were observed.64

Interestingly, the cost-effectiveness analysis of this clinical

trial reported that TrP-DN combined with exercise was less

costly (mean difference cost/patient: €517.34) than exercise

alone supporting the effectiveness of TrP-DN.65

Nevertheless, it should be recognized that TrP-DN has

not been found to be effective for musculoskeletal pain

conditions of the knee. Espí-López et al observed that the

inclusion of TrP-DN into a manual therapy and exercise

program did not result in better outcomes for pain and

disability in people with patellofemoral pain syndrome.66

Similarly, the application of TrP-DN combined with exer-

cise was equally effective than exercise alone for improv-

ing pain and function in adults with knee osteoarthritis.67

Discrepancies maybe related to differences in the needling

technique, clinical reasoning for applying the intervention,

patient population, TrP diagnostic criteria, formation of

clinicians applying the technique, among others.

Additionally, it is also possible that in some areas, such

as the knee, the application of dry needling should be

combined with other interventions, eg, electrical current

(electrical dry needling) as recently reported in a multi-

center randomized clinical trial.68

Mechanisms underlying trigger
point needling therapy
The underlying mechanisms by which TrP-DN exerts its

therapeutic effects are not fully understood and both

mechanical and neurophysiological mechanisms have

been proposed.65 Both therapeutic mechanisms target the

motor and sensitive component of the TrP based on the

integrated hypothesis.69

From a mechanical viewpoint, it has been suggested

that TrP-DN is able to disrupt the dysfunctional end plates,

to increase of sarcomere length, and to reduce the over-

lapping between actin and myosin filaments.70 The first

mechanical effect was supported by the hypothesis that

TrP-DN is able to reduce endplate noise characteristicof

the TrP area.71 Some studies have confirmed that TrP-DN

decreases the amplitude and frequency of end plate noise

and end plate spike, ie, typical sponteneous electrical

activity features of TrPs, decreases the acetylcholine

levels72,73 and the neuromuscular junction response.74 A

decrease in end plate noise and end plate spike after the

application of TrP-DN would support an effect on the

motor end plate. The animal study by Domingo et al

found that needle insertions induce a neuromuscular

dagame supporting an effect of TrP-DN on the motor

end plate.45 Importantly, its seems that reduction in spon-

teneous electrical activity was associated to the presence

of local twitch responses during the needling procedure,

supporting the relevance of local twitch responses during

application of dry needling.71,72 The potential decrease in

acetylcholine levels could lead to the second and third

mechanical effects. In fact, the increase in muscle blood

flow and oxygenation observed after TrP-DN would sup-

port a reduction of sarcomere contracture.75 Therefore, it

seems that dry needling exerts several mechanical effects

on the TrP area, which potentially may initiate a cascade

of neurophysiological mechanisms.69

From a neurophysiological viewpoint, TrP-DN may

reduce both peripheral and central sensitization by remov-

ing the source of peripheral nociception (TrP area), by

modulating spinal dorsal horn activity, and by activating

central inhibitory pain pathways.76 It is known that the

insertion of a needle into the body elicits different natural

Dovepress Fernández-de-Las-Peñas and Nijs

Journal of Pain Research 2019:12 submit your manuscript | www.dovepress.com

DovePress
1903

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


neurophysiological mechanisms like stimulation of the Aδ
and C fibers or activation of cortical brain areas, but these

effects will be not discussed as they are common to needle

therapies, eg, acupuncture, and not just associated to TrP-

DN.77

There is evidence supporting that TrP-DN is able to

mediate at different levels of the nervous system.78 The

first mechanism is the reduction of peripheral nociception.

The studies by Shah et al observed an immediate drop in

the peripheral concentrations of neurotransmitters, includ-

ing calcitonin gene related peptide or substance P and also

several cytokines and interleukins within the extracellular

fluid of the TrP after needle insertion.14,15 Hsieh et al

confirmed that dry needling modulated the chemical med-

iators associated with pain and inflammation by reporting

and increase in β-endorphin and TNF-α levels and a

decrease of substance P levels after the application of

dry needling in an animal model.79 The reduction of per-

ipheral nociception would lead to the second step, the

decrease of spinal dorsal horn neuron activity. A spinal

cord mechanism is supported by the studies reporting

remote effects of TrP-DN in those muscles anatomically

located in the referred pain area of the needled muscula-

ture. This remote effect is bidirectional, needling a prox-

imal muscle leads to a remote effect on a distal related

muscle80 and needling of a distal muscle leads to a remote

effect on a proximal related muscle.81 In fact, Hsieh et al82

found that the remote effect of dry needling depends on an

intact afferent pathway from the needled site to the spinal

cord and a normal dorsal horn neurons function at those

innervation levels of the related muscle. More importantly,

the remote effect of TrP-DN involves the reduction of

substance P levels in spinal superficial laminas of the

dorsal horn.83 These spinal cord mechanisms would

explain anti-nociceptive effects elicited by dry needling84

and the bilateral responses elicited during unilateral need-

ling insertion.85

Finally, a decrease of dorsal horn neuron activity leads

to the third step, the brainstem. There is evidence support-

ing that needling therapies activate cortical brain areas

involved in sensorimotor processing, including insula, tha-

lamus, anterior cingulate cortex or somatosensory cortex,

but also deactivate the brain regions involved in limbic-

paralimbic neocortical network, such as the medial pre-

frontal cortex, caudate, amygdala, or posterior cingulate

cortex.86 More particularly, Niddam et al reported that pain

following the insertion of a needle into a TrP area, com-

bined with electrical stimulation, is mediated through the

periaqueductal gray substance in the brainstem, suggesting

that TrP-DN, via stimulation of the nociceptive fibers, may

activate enkephalinergic inhibitory dorsal horn

interneurons.87 In conclusion, current evidence suggests

that TrP-DN involves peripheral, spinal, and supraspinal

mechanisms underlying its effects.

Integrating contemporary pain
science and trigger point needling
therapy
When providing dry needling to patients having chronic pain,

therapists are advised to integrate contemporary pain neuros-

ciences when providing the treatment. This implies applying

evidence-based recommendations; therefore, TrP-DN can be

part of, but should never be, the only treatment plan for

individuals with chronic pain. Per evidence-based recom-

mendations, a comprehensive management program for

chronic pain patients should include neuroscience pain

education,88 exercise programs,89 self-management (includ-

ing graded activity),90 stress management (psychological),91

sleep management,92 and other individuallytailored aspects

of self-management. Passive treatments, such as needling

therapies or manual therapies, can improve pain and function

inthe short-term (small-moderate effect sizes), but they

should be integrated in a comprehensive pain management

approach to contribute to prolonged/long-term effects with

medium to large effect sizes. The pitfall when doing this,

relates to the message that such passive intervention gives (is

perceived) to the patient. The message may strengthen the

common patient’s biomedical view that (more) pain relates to

(more) tissue damage, which is a typical maladaptive belief

reducing long-term recovery and patient's independence.

Indeed, the traditional model of pain assumes that there is a

direct association between the amount of local tissue damage

and the level of pain experienced by the patient. It advocates

a “find it and fix it” therapeutic model imparting patients’

dependence on passive interventions, eg, dry needling or

hands-on manual therapy.93

Here we provide a proposal by integration of the con-

temporary pain sciences to prevent such “situation” of

needling treatment for chronic pain patients.

Contemporary pain sciences have broadened our under-

standing of chronic pain towards a complex biopsychoso-

cial problem. Pain science has advanced our understanding

about pain, including the role of central nervous system

sensitization in the presence and amplification of (persis-

tent) pain experiences. Central sensitization can be defined
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as “an amplification of neural signaling within the central

nervous system that elicits pain hypersensitivity” and as

“an increased responsiveness of nociceptive neurons in the

central nervous system to their normal or subthreshold

afferent input”.94 Many people with chronic pain lack a

clear origin of nociceptive input (or the clinician is not

able to properly identify it), or this input is not severe

enough to explain the experienced pain severity, related

disability, and other symptoms. This may likely be the

case for myofascial TrPs, where they potentially contribute

to the pain experience and can serve as a bottom-up input

facilitating sensitization of nociceptive pathway, although

TrPs are not clearly associated to tissue damage.

Pain arising from altered nociception despite no clear

evidence of actual or threatened tissue damage causing the

activation of peripheral nociceptors or evidence for disease

or lesion of the somatosensory system causing the pain (eg,

central sensitization) is labelled now as “nociplastic pain” by

the International Association for the Study of Pain.95 Central

nervous system sensitization is a well-established feature in

many chronic pain conditions; hence, in such pain conditions

it remains to be elucidated whether TrPs represent symptoms

of central nervous system sensitization (consequence of), or

contribute to its process. This topic has been previously

reviewed by Fernández-de-las-Peñas and Dommerholt.96

There is some evidence from experimental studies support-

ing that TrPs can be a peripheral source of nociception in

some cases, and if so, they may act as ongoing nociceptive

stimuli contributing to pain propagation and widespread pain

observed in chronic pain conditions exhibiting central sensi-

tization, and that appropriate treatment reduces central

sensitization.96 Nevertheless, there is also evidence suggest-

ing that central sensitization can also promote TrP activity,

creating a bidirectional interaction.

Understanding central nervous system sensitization and

its role in relation to chronic pain sustainment should not be

interpreted in a catastrophic way: when treatment for chronic

pain takes central nervous system sensitization into account,

it can improve substantially alongside the clinical improve-

ment (in terms of pain severity and functional improvement)

in several conditions, eg, chronic spinal pain97 and carpal

tunnel syndrome.98 Cardinal to taking central nervous system

sensitization into account when treating individuals having

chronic pain, is not relying on short-term changes in pain.

Understanding central nervous system sensitization implies

that pain is no longer a reliable messenger. Moreover, adapt-

ing to variances in pain will reward the brain in producing

pain. This idea is broadly acknowledged and implemented

among health care practitioners applying exercise and phy-

sical activity interventions to patients with chronic pain and

central nervous system sensitization but applies to needling

therapies or any other passive treatment as well.

How to deal with pain in clinical
practice
Applying contemporary pain neuroscience when providing

TrP-DN can be conducted as follows. First, pain neu-

roscience education can be applied before application of

dry needling, although this could be modified depending on

the type of patient. This allows patients to gain a broader

understanding of their pain problem, including the role of

neurophysiological (eg, central nervous system sensitiza-

tion), psychological, social and environmental factors on

top of possible biomedical factors such as TrPs areas in the

muscle tissue. Pain neuroscience education typically

decreases the threat value of pain, diminishes catastrophic

thinking about pain, and facilitates a more active coping

strategy.88 However, clinicians may encounter several prac-

tical problems when trying to combine pain neuroscience

education and dry needling in the context of a patient with

chronic pain. That includes occurrence of contradictory mes-

sages between the two interventions since TrP-DN is usually

perceived as a “painful” intervention by the patient. There is

literature suggesting that a brief painful needle insertion

(stimulus) is insufficient to induce or maintain central sensi-

tization since the response within the pain neuromatrix is

strongly influenced by the context in which the painful sti-

mulus appears and within the context of a therapeutic

encounter. In such a scenario, needling therapies may trigger

a conditioned pain modulation response by activating an

endogenous pain inhibitory mechanism that inhibits nocicep-

tive pain processing.99

Second, once the patients realize that the somewhat

uncomfortable stimulus of the TrP-DN intervention has

the potential to reduce or even eliminate some potential

symptoms, an endogenous inhibitory conditioned pain

modulation system, that inhibits early nociceptive proces-

sing, can be properly activated.100 Therefore, when com-

bining pain neuroscience education with dry needling, the

concept of TrP-DN can be introduced during the educa-

tional part as one that primarily activates segmental or

even brain-orchestrated top-down analgesic effects rather

than having a local (ie, muscular) effect, and as one that

should be integrated into a comprehensive pain manage-

ment program.
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Third, it is also possible that needling therapies, par-

ticularly TrP-DN, act at some levels of the central ner-

vous system (as it has been previously discussed),

whereas pain neuroscience education in others.

Therefore, combination of tissue-based interventions,

such as TrP-DN (bottom-up techniques) should be com-

bined with neuroscience pain education (top-down

techniques).101 This hypothesis has been supported by a

preliminary clinical trial showing that the application of

TrP-DN was effective for improving pain, related-disabil-

ity, kinesiophobia and widespread pressure pain sensitiv-

ity in individuals with mechanical low back pain, but the

inclusion of a neuroscience education resulted in greater

improvements in kinesiophobia.102 Both approaches

should be considered complementary.

Some aspects not usually considered in TrP-DN literature

include patient’s expectations and beliefs, previous experi-

ences and patient–clinician interaction. Expectancy can sig-

nificantly influence the anticipation and experience of

pain.103 In fact, anticipation ofpain may be related to the

presence or development of fear ofneedles, an event easily

found after previous negative experiences with needles.

Further, the clinical context in which a painful intervention/

stimulus, ie, TrP-DN, is delivered, affects patients’ experi-

ence and the triggered responses.104 Legrain et al showed that

patients should be able to focus and maintain their attention

on the processing of pain-information (pain neuroscience

education) without being too centered/preoccupied by the

nociceptive stimuli (needling intervention).105 In fact, antici-

pation of pain can increase the activity in the anterior cingu-

late cortex,106 a brain area also activated during TrP-DN83

which supports the needof reducing a potential anticipation

of pain during needling interventions.

Fourth, another important topic to consider is the patient–

clinician interaction. In order to make the message provided

during the combined application of pain neuroscience educa-

tion and TrP-DN more consistent, clinicians should consider

avoiding conflicting or contradictory messages during

SUPRASPINAL MECANISMS

NEEDLE INSERTION

-Expectatives.

-Number of insertions.
-Local twitch response.
-Neuromuscular damage.

-Heterosinaptic inhibition.

-Antinociceptive effect.
-Decrease afferences.

SPINAL CORD
MECHANISMS

PERIPHERAL MECHANISMS

-Biochemical changes.
-Decrese of peripheral nociception.

-Ad & C fiber stimulation.

-Previous experiences.
-Placebo/nocebo.

Figure 1 Proposed model explaining potential variables influencing neurophysiological mechanisms of trigger point dry needling.
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treatment. For instance, not using nocebo words during the

treatment maybe particularly relevant. The use of words such

as “pain during the technique”, “painful technique”, should be

avoided by the clinician. Similarly, the use of positive words

such as “effective treatment” could also influence patient’s

expectance but, if contrary to the results, may frustrate the

patient. This is important since placebo analgesia recruits sub-

cortical and opioid sensitive brain regions, eg, rostral anterior

cingulate cortex, thalamus, insula, amygdala, also involved in

pain perception and modulated by needling insertion. There is

no study investigating these topics in relation to TrP-DN

interventions.

Based on current discussion, we propose the following

pain model for explaining the potential effects of dry need-

ling integrating contemporary pain sciences (Figure 1).

According to this model, some clinical factors modulated

by the therapist, eg, number of needling insertions, number

of local twitch responses obtained during the procedure, can

influence the physiological effects of dry needling. This

model integrates physiological effects of TrP-DN at the

periphery, the spinal cord and the brainstem including those

cognitive factors, eg, expectative, previous experiences, and

therapist–patient interaction, ie, placebo or nocebo effect. All

these factors interact in a complex neurophysiological rea-

soning for explaining the clinical effects of TrP-DN.

Conclusion
This narrative review presents current perspectives on the

clinical application of trigger point dry needling for the

management of chronic pain. Current evidence, mostly

experimental studies, supports a possible role of myofas-

cial trigger points in relation to the excitability of the

central nervous system. The application of trigger point

dry needling is able to reduce this excitability by reducing

peripheral nociception from the trigger point, by reducing

dorsal horn neuron activity, and by modulating brainstem

areas. However, effects are only seen at short-term and

effect sizes are small, pointing to a particular role that TrPs

play within the complex chronic pain experience. There is

no consensus on the clinical application of trigger point

dry needling since some authors propose the need of

eliciting local twitch responses during the needling inter-

vention to be effective, whereas others do not. Finally, the

application of trigger point dry needling should be inte-

grated into a pain neuroscience paradigm by combining its

application with pain neuroscience education, manual ther-

apy and graded exercises. Future studies should investigate

the effects of patient’s expectation and patient–clinician

interaction in the clinical outcomes of trigger point dry

needling.
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