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Short-Term Changes in Neck Pain,
Widespread Pressure Pain Sensitivity,
and Cervical Range of Motion After the
Application of Trigger Point Dry Needling
in Patients With Acute Mechanical
Neck Pain: A Randomized Clinical Trial
TTSTUDY DESIGN: Randomized clinical trial.
TTOBJECTIVES: To determine the effects of

trigger point dry needling (TrPDN) on neck pain,
widespread pressure pain sensitivity, and cervical
range of motion in patients with acute mechanical
neck pain and active trigger points in the upper
trapezius muscle.

TTBACKGROUND: TrPDN seems to be effective for
decreasing pain in individuals with upper-quadrant
pain syndromes. Potential effects of TrPDN for
decreasing pain and sensitization in individuals
with acute mechanical neck pain are needed.

TTMETHODS: Seventeen patients (53% female)

were randomly assigned to 1 of 2 groups: a single
session of TrPDN or no intervention (waiting list).
Pressure pain thresholds over the C5-6 zygapophyseal joint, second metacarpal, and tibialis anterior
muscle; neck pain intensity; and cervical spine
range-of-motion data were collected at baseline
(pretreatment) and 10 minutes and 1 week after
the intervention by an assessor blinded to the
treatment allocation of the patient. Mixed-model
analyses of variance were used to examine the
effects of treatment on each outcome variable.

TTRESULTS: Patients treated with 1 session of

TrPDN experienced greater decreases in neck
pain, greater increases in pressure pain threshold,
and higher increases in cervical range of motion
than those who did not receive an intervention at
both 10 minutes and 1 week after the intervention
(P<.01 for all comparisons). Between-group effect
sizes were medium to large immediately after the
TrPDN session (standardized mean score differences greater than 0.56) and large at the 1-week
follow-up (standardized mean score differences
greater than 1.34).

TTCONCLUSION: The results of the current ran-

domized clinical trial suggest that a single session
of TrPDN may decrease neck pain intensity and
widespread pressure pain sensitivity, and also increase active cervical range of motion, in patients
with acute mechanical neck pain. Changes in pain,
pressure pain threshold, and cervical range of
motion surpassed their respective minimal detectable change values, supporting clinically relevant
treatment effects.

TTLEVEL OF EVIDENCE: Therapy, level 1b–. J
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25 February 2014. doi:10.2519/jospt.2014.5108
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echanical neck pain has
a lifetime and point pre
valence almost as high
as low back pain31 and
results in substantial disability and
economic burden for society.29 The

authors of a recent study16 found that the
prevalence of mechanical neck pain has
decreased in the last few years in Spain,
potentially attributed to a better understanding and management of the condition. Physical therapy is usually the first
management option for individuals with
insidious-onset mechanical neck pain.7
Various therapeutic approaches, including spinal joint manipulation,11 exercises,26 and soft tissue techniques,28 are
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typically used for treatment of mechanical neck pain; however, further studies
are needed, particularly of interventions
directed at the soft tissues, for which
there is limited evidence.
The relevance of soft tissue interventions is related to the hypothesis that
muscle trigger points (TrPs) may be involved in pain processes in patients with
mechanical neck pain. TrPs are defined
as hypersensitive regions in taut bands
of a skeletal muscle that are painful on
stimulation (ie, palpation) and elicit referred pain.40 TrPs are clinically classified as active or latent. Active TrPs, both
spontaneously and when palpated, elicit
referred pain, reproducing the patient’s
symptoms. Latent TrPs, when palpated,
elicit a referred pain that does not reproduce the patient’s symptoms. Shah et
al39 found higher levels of algogenic substances and chemical mediators, such as
bradykinin, serotonin, or substance P, in
active TrPs as compared to latent TrPs
and muscle regions without TrPs.
An intervention targeting TrPs as part
of a multimodal treatment approach may
help to reduce symptoms in individuals
with mechanical neck pain.35,46 TrP dry
needling (TrPDN) is one proposed treatment method15 that has been shown to
reduce TrP-associated pain.38,43 A recent
meta-analysis concluded that there is
grade A (high-level) evidence to support
the use of TrPDN in patients with upperquarter myofascial pain, particularly
chronic neck and shoulder pain.27 However, additional well-designed studies
are needed to further examine treatment
effectiveness.
The mechanisms as to how TrPDN exerts its effect are not fully understood, and
both mechanical and neurophysiological
theories have been proposed.14 Proposed
mechanical effects include disruption of
the contraction knots, localized stretch
of contracted cytoskeletal structures, and
reduction of the overlap between actin
and myosin filaments. Potential neurophysiological effects include a decrease in
metabolic mediators, an increase in microcirculation, a reduction in peripheral

nociceptive inputs, and activation of descending inhibitory central pain systems.4,9
A few studies have indicated that
referred pain elicited by active TrPs in
the upper trapezius, levator scapulae,
and sternocleidomastoid muscles may
contribute to symptoms in individuals
with mechanical neck pain, with the upper trapezius being the most commonly
involved muscle.17,33 The presence of algogenic substances and chemical mediators within active TrPs has been shown
to be related to sensitization mechanisms
found with mechanical neck pain.24
To our knowledge, no previous study
has investigated the clinical and neurophysiological effects of TrPDN in patients with acute mechanical neck pain.
Potentially, TrPDN could help to reduce
nociceptive inputs in the acute stage of
injury, and therefore help to prevent
the development of central sensitization
and lead to faster recovery. The purpose
of this randomized clinical trial was to
determine the effects of TrPDN on pain
and widespread pressure pain sensitivity in individuals with acute mechanical
neck pain and active TrPs in the upper
trapezius muscle. We hypothesized that
patients who received a single session of
TrPDN would have greater improvement
in pain, pressure pain sensitivity, and cervical range of motion than patients who
did not receive any intervention (natural
course of the disease).

METHODS
Participants

A

randomized controlled clinical trial was conducted. Consecutive patients with acute mechanical,
idiopathic, unilateral neck pain were
referred by their physician to a private
physical therapy clinic from June 2012 to
March 2013 and screened for eligibility
criteria. In the current study, mechanical
neck pain was defined as neck-shoulder
pain with symptoms provoked by neck
posture, neck movement, or palpation of
the cervical musculature. To be considered acute, neck pain needed to be less

than 7 days in duration. Patients were
screened for any sign of vertebrobasilar
insufficiency (nystagmus, gait disturbances, or Horner syndrome)8 and for upper
cervical spine ligamentous instability, using the Sharp-Purser, alar ligament stress,
and transverse ligament tests. Further,
patients were required to exhibit active
TrPs in the upper trapezius muscle that
reproduced their neck pain.
The following criteria were required
for a patient to have active TrPs40: the
presence of a palpable taut band in the
upper trapezius muscle, the presence of
a hypersensitive spot in the taut band, a
palpable or visible local twitch on snapping palpation, and a reproduction of
referred pain elicited by palpation of the
sensitive spot. These criteria have good
interexaminer reliability (κ = 0.84-0.88)
when applied by experienced clinicians.20
Although a previous review30 found that
reliability was based on determining the
presence or absence of a TrP without distinction between its active or latent status,
a recent study34 reported that identification of clinically relevant TrPs in the upper trapezius muscle is reproducible when
performed by experienced clinicians.
TrPs were considered active when the
referred pain elicited by palpation reproduced the neck pain symptoms and the
patients recognized the pain as a familiar
experience.40 Participants were examined
for the presence of active TrPs in the upper trapezius muscle by a clinician with
more than 8 years of experience in the assessment and treatment of TrPs.
Patients were excluded if they exhibited any of the following: history of a whiplash injury, previous cervical surgery,
cervical radiculopathy or myelopathy, diagnosis of fibromyalgia syndrome,48 any
physical therapy intervention in the previous 12 months, fear of needles, any sign
of vertebrobasilar insufficiency8 or upper
cervical spine ligamentous instability, or
any contraindication for dry needling (eg,
anticoagulant medications or the presence of psychiatric symptoms). The study
protocol was approved by the Institutional Ethics Committee of the Universidad
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Rey Juan Carlos (Spain), and all patients
signed an informed consent form prior to
participation in the study.

Primary Outcomes: Self-Reported Neck
Pain and Pressure Pain Thresholds
The primary outcomes of the study
were pain and pressure pain thresholds
(PPTs). Participants rated the intensity of
their neck pain at rest on an 11-point numeric pain rating scale, where 0 was no
pain and 10 maximum pain.25 Cleland et
al10 reported that the minimal detectable
change (MDC) and minimal clinically
important difference (MCID) for the numeric pain rating scale were 1.3 and 2.1
points, respectively, in patients with mechanical neck pain.
PPT, defined as the amount of pressure applied at which the pressure sensation first changes to pain,45 was assessed
bilaterally with an electronic algometer
(Somedic AB, Hörby, Sweden) over the
C5-6 zygapophyseal joint, the second
metacarpal, and the tibialis anterior
muscle. Patients were instructed to press
a switch when the sensation changed
from pressure to pain. The mean of 3 trials was calculated and used for the analysis. Thirty seconds was provided between
each trial. It has recently been reported
that PPT measurements conducted over
the cervical spine exhibit excellent intrarater reliability (intraclass correlation
coefficient [ICC] = 0.94-0.97) and good
to excellent interrater reliability (ICC =
0.79-0.90) when performed on individuals with acute neck pain.47 The MDC for
PPT over the cervical spine and tibialis
anterior muscle in patients with acute
neck pain has been reported to be 47.2
kPa and 97.9 kPa, respectively.47

Cervical Range of Motion
The secondary outcome measure was
active cervical range of motion assessed
with the CROM device (Performance Attainment Associates, Lindstrom, MN),
following previously published guidelines.12,13 Measurements were made separately for each direction and in a standard
sequence: flexion, extension, right lateral
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flexion, left lateral flexion, right rotation,
and left rotation. Two measurements for
each movement were recorded, and the
mean was used in the analysis. Fletcher
and Bandy18 reported an intratester reliability ranging from 0.87 to 0.96, with a
standard error of measurement between
2.3° and 4.1°, for these measurements.
They also reported that changes between
5° and 10° are needed to determine a real
change in cervical spine mobility (MDC)
in individuals with neck pain.18

FIGURE 1. Trigger point dry needling applied over
active trigger points in the upper trapezius muscle
of a patient with acute mechanical neck pain. With
the patient in prone, the needle was inserted into the
skin over the trigger point until the first local twitch
response was obtained, and moved up and down
(2- to 3-mm vertical motions with no rotations) at
approximately 1 Hz for 25 to 30 seconds (VIDEO,
available online).

Trigger Point Dry Needling
The upper trapezius, which is the most
commonly affected muscle in patients
with neck pain,17,33 was the only muscle
to be treated with TrPDN. The intervention was provided by a clinician who
had more than 5 years of experience in
the management of TrPs using this technique. Patients in the experimental group
received a single session of TrPDN with
disposable, 0.3 × 30-mm stainless-steel
needles (Novasan, SA, Madrid, Spain),
which were inserted through the skin
over the TrP. In this study, the “fast-in
and fast-out” technique described by
Hong21 was applied. After locating an
active TrP in the upper trapezius using
pincer palpation, the overlying skin was
cleaned with alcohol and the needle was
subsequently inserted, penetrating the
skin and muscle tissues to a depth of approximately 10 to 15 mm into the TrP
(FIGURE 1). Once inserted into the TrP, the
needle was moved into multiple directions until the first local twitch response
was obtained. It has been suggested that
multiple local twitch responses should
be elicited during TrPDN for successful
treatment.21 Once the first local twitch
response was obtained, the needling was
performed in an up-and-down fashion,
performing 2- to 3-mm vertical motions
with no rotations (fast-in and fast-out
technique), at approximately 1 Hz for 25
to 30 seconds, with the aim of eliciting
local twitch responses. In such a manner,
the needle was inserted multiple times
into the TrP without removing it from
the skin (VIDEO, available online).

Control Group
Patients in the control group did not
receive any intervention, so that the
natural course of the condition could be
determined. These patients were asked
to continue their normal activities without exacerbating their symptoms and to
refrain from taking any medication or
seeking additional treatments during the
study period.

Adverse Events
Patients were asked to report any adverse
event that they experienced after the needling intervention and during the 1-week
follow-up. In this study, an adverse event
was defined as sequelae of medium-term
duration of any symptom perceived as
distressing and unacceptable to the patient and requiring further treatment.5
Adverse events were self-reported by the
patient, and information was collected
by a clinician not involved in the study.
Because TrPDN sometimes induces posttreatment soreness, patients were advised
to report any increase in their symptoms
after the intervention.

Randomization
Following the baseline examination, patients were randomly assigned to receive
either TrPDN (experimental group) or no
intervention (natural history of the disease), using a computer-generated table
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Patients with neck pain screened
for eligibility, n = 25
Excluded, n = 8:
• Previous whiplash, n = 3
• Fear of needles, n = 3
• No active trigger points in the
upper trapezius, n = 2
Baseline assessment, n = 17:
• Pain
• Pressure pain thresholds
• Cervical range of motion
Randomized, n = 17

Allocated to the experimental
group, n = 9

Allocated to the control group,
n=8

Postintervention assessment, n = 9:
• Pain
• Pressure pain thresholds
• Cervical range of motion

Postintervention assessment, n = 8:
• Pain
• Pressure pain thresholds
• Cervical range of motion

1-wk follow-up assessment, n = 9:
• Pain
• Pressure pain thresholds
• Cervical range of motion

1-wk follow-up assessment, n = 8:
• Pain
• Pressure pain thresholds
• Cervical range of motion

FIGURE 2. Flow diagram of patients throughout the course of the study.

of randomized numbers created prior to
the start of data collection by a researcher
not involved in the recruitment or treatment of patients. The randomized group
assignments on sequentially numbered
index cards were placed in sealed, opaque
envelopes. A second therapist, blinded to
baseline examination findings, opened
the envelope and proceeded with treatment according to the group assignment.
Outcome measures were assessed before,
10 minutes after, and 1 week after the intervention by a second assessor blinded
to the treatment group allocation.

Statistical Analysis
Data were analyzed with SPSS Version
18.0 (SPSS Inc, Chicago, IL). Means,
standard deviations, and 95% confidence

intervals (CIs) were calculated for each
variable. The Kolmogorov-Smirnov test
showed normal distribution of quantitative data. Because participants received
the intervention only for the upper trapezius muscle on the symptomatic side,
sides were classified as ipsilateral or contralateral to the treated side. For pain
and cervical range of motion in flexion
and extension outcome data, separate
3-by-2, mixed-model analyses of variance (ANOVAs), with time (baseline, 10
minutes after, 1 week after) as the withinsubject factor and group (TrPDN, control) as the between-subject factor, were
used. For PPT data and cervical-rangeof-motion data for lateral flexion and
rotation, a separate 3-by-2-by-2, mixedmodel ANOVA, with time (baseline, 10

minutes after, 1 week after) and side (ipsilateral, contralateral to the treated side)
as within-subject factors and group (TrPDN, control) as the between-subject factor, was used. The hypothesis of interest
was the group-by-time interaction, with
a Bonferroni-corrected alpha of .017. To
enable comparison of effect sizes, standardized mean score differences (SMDs)
were calculated by dividing mean differences between experimental and control
groups by the pooled standard deviation.

RESULTS

T

wenty-five consecutive patients
with neck pain were screened for eligibility criteria. Seventeen patients
(mean  SD age, 25  4 years; 53%
female) satisfied the eligibility criteria,
agreed to participate, and were randomized to either the TrPDN (n = 9) or control
(n = 8) group. The reasons for ineligibility
are listed in a flow diagram of patient recruitment and retention (FIGURE 2). Baseline features between the 2 groups were
similar for all variables (TABLE 1).
The 3-by-2, mixed-model ANOVA revealed a significant group-by-time interaction (F = 15.547, P<.001) for neck pain,
in which patients treated with TrPDN
experienced a greater reduction in neck
pain than those in the control group,
both 10 minutes after treatment as well
as 1 week after the intervention (TABLE
2). Between-group differences in change
scores were large at both follow-up periods (SMD, 2.05 and 3.11, respectively).
The 3-by-2-by-2 ANOVA revealed significant group-by-time interactions for
PPT for all tested locations: C5-6 (group
by time: F = 12.302, P<.001; side by time:
F = 0.545, P = .466; group by side: F =
0.710, P = .443; group by time by side:
F = 0.546, P = .465), second metacarpal
(group by time: F = 7.563, P = .010; side
by time: F = 0.234, P = .632; group by
side: F = 0.238, P = .789; group by time
by side: F = 0.072, P = .790), and tibialis
anterior (group by time: F = 7.604, P =
.009; side by time: F = 0.530, P = .472;
group by side: F = 0.707, P = .497; group
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Baseline Demographics for Both Groups*
Control Group (n = 8)

Gender (male/female), n

Experimental Group (n = 9)

4/4

4/5

24  7

25  4

Neck pain duration, d

3.4  0.7

3.1  0.8

Pain intensity (0-10)

5.3  2.0

5.7  1.8

Age, y

Pressure pain thresholds, kPa
C5-6 joint, treated side

285.1  102.4

224.8  100.3

C5-6 joint, nontreated side

244.6  109.5

220.8  80.9

Second metacarpal, treated side

305.5  108.7

259.5  89.5

Second metacarpal, nontreated side

280.6  97.2

293.2  112.1

Tibialis anterior, treated side

554.0  277.6

565.1  243.7

Tibialis anterior, nontreated side

519.0  230.9

573.2  253.9

Flexion

51.2  9.9

58.3  12.2

Extension

61.8  13.6

65.0  16.2

Lateral flexion toward treated side

38.7  12.7

36.1  13.4

Lateral flexion away from treated side

36.2  11.5

39.4  15.1

Rotation toward treated side

58.1  15.1

55.5  24.1

Rotation away from treated side

59.3  18.2

58.8  23.5

Cervical range of motion, deg

*Values are mean  SD except for gender.

TABLE 2

Neck Pain Intensity Outcome Data
Pretreatment

Posttreatment

Experimental (trigger point dry needling)*

5.7  1.8

3.8  1.9

1 wk Posttreatment
2.0  1.7

Control (wait and see)*

5.3  2.0

5.5  2.1

4.6  2.1

Within-group change score from pretreatment†
Experimental (trigger point dry needling)

–1.9 (–3.1, –0.7)‡

–3.7 (–5.3, –2.2)‡

Control (wait and see)

0.2 (–0.3, 0.8)

–0.7 (–1.4, –0.1)

2.1 (1.0, 3.2)‡

3.0 (2.1, 3.9)‡

Between-group difference in change score†
*Values are mean  SD on a 0-to-10 scale.
†
Values are mean (95% confidence interval).
‡
Statistically significant (P<.01).

by time by side: F = 0.005, P = .942).
PPTs increased significantly bilaterally in
patients treated with 1 session of TrPDN
compared to those who did not receive
treatment at both follow-ups (TABLE 3).
Between-group differences in change
scores ranged from medium to large 10
minutes after the intervention (0.56 less
than SMD less than 2.10) and were large
(2.23 less than SMD less than 3.01) 1
week after the intervention.
The 3-by-2-by-2, mixed-model ANO-

VA indicated significant group-by-time
interactions for cervical lateral flexion
(group by time: F = 9.031, P = .004; side
by time: F = 0.012, P = .913; group by
side: F = 0.422, P = .658; group by time
by side: F = 0.551, P = .464) and rotation
(group by time: F = 7.674, P = .009; side
by time: F = 0.023, P = .881; group by
side: F = 0.005, P = .985; group by time
by side: F = 0.013, P = .91). Similarly,
the 3-by-2 ANOVA revealed significant
group-by-time interactions for cervical

]
flexion (F = 7.797, P = .008) and extension (F = 7.294, P = .010) range of motion, with patients treated for a single
session of TrPDN experiencing greater
increases in cervical range of motion in
all directions compared to those who did
not receive treatment, both 10 minutes
and 1 week after the intervention (TABLE
4). Between-group differences in change
scores were large at both follow-up periods (1.34 less than SMD less than 2.92).
Although their neck pain decreased, 8
of 9 patients (88%) assigned to the TrPDN group experienced upper trapezius
muscle soreness after the treatment but
did not experience an increase in pain.
TrPDN posttreatment soreness resolved
spontaneously within 24 to 36 hours.

DISCUSSION

T

he results of this randomized
clinical study suggest that a single
session of TrPDN decreased neck
pain intensity and widespread pressure pain sensitivity in individuals with
acute mechanical neck pain. In addition,
TrPDN also increased cervical range of
motion. Between-group mean difference
effect sizes were large (SMD greater than
0.8) for almost all outcomes, suggesting
clinically relevant change after TrPDN.
The patients treated with a single session of TrPDN experienced statistically
significant improvement in neck pain,
as measured by the numeric pain rating
scale, at 10 minutes and 1 week after the
intervention. Clinically, when interpreted
based on the previously published MCID
of 2.1 for this population,10 both the point
estimate and the lower bound of the 95%
CI at 1 week posttreatment were greater
than the MCID, providing strong confidence in the clinical significance of the
results (TABLE 2). Similarly, the point estimate and the lower bound of the 95%
CI for the between-group difference in
change scores at 1 week postintervention were at least as large as those of
the MCID, also suggesting clinically significant greater benefit of TrPDN over a
wait-and-see approach to treatment in
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the short term (1 week) in this population
(TABLE 2). However, it should be noted
that, although the between-group mean
differences and within-group mean differences in pain outcomes for the TrPDN
group were also statistically significant
when measured 10 minutes after the
intervention, the clinical significance of
these differences is not as clear, given the
inclusion of the MCID within the 95%
CIs for these comparisons (TABLE 2).
We also observed that TrPDN reduced widespread pressure pain sensitivity in patients with acute mechanical
neck pain, as reflected by the increase in
PPTs over both the symptomatic (neck)
and nonsymptomatic (second metacarpal
and tibialis anterior muscle) areas. In addition, the between-group differences in
change scores for PPTs at 1 week postintervention were all larger than the MDC
values of 47.2 kPa for the cervical spine
and 97.9 kPa for the tibialis anterior
muscle previously published by Walton
et al47 for this population. However, it is
noted that the lower bound of the 95% CI
for between-group difference in change
scores does not always surpass the MDC.
Other authors established that differences ranging from 20% to 25% are required
to indicate a real change in PPT.37 Changes in PPTs at 1 week after the intervention
in our experimental group were greater
than 25% of preintervention scores for all
locations, supporting a clinically significant effect of TrPDN for reducing widespread mechanical pain sensitivity.
Our results are in agreement with the
conclusion of a recent meta-analysis27
and findings of randomized clinical trials21,23,42,44 that demonstrate that TrPDN
reduces intensity of chronic neck pain.
Our results suggest that TrPDN may provide a similar benefit, at in the least short
term, in patients with acute mechanical
neck pain, potentially resulting in a faster
recovery. However, further studies with
longer follow-up periods are required for
more conclusive results.
The observed combined reduction in
pain intensity and widespread pressure
pain sensitivity after TrPDN suggests a

TABLE 3

Pressure Pain Threshold Outcome Data

Variables/Groups

Pretreatment

Posttreatment

1 wk Posttreatment

PPT C5-6 joint, treated side*
Experimental (TrPDN)

224.8  100.3

294.0  69.6

353.7  92.3

Control (wait and see)

285.1  102.4

282.0  109.5

296.1  89.7

Experimental (TrPDN)

220.8  80.9

298.7  64.5

349.7  116.1

Control (wait and see)

244.6  109.5

239.6  105.5

296.6  74.7

Experimental (TrPDN)

259.5  89.5

310.8  72.9

395.6  232.5

Control (wait and see)

305.5  108.7

287.4  108.4

304.1  99.8

Experimental (TrPDN)

293.2  112.1

330.1  81.9

388.6  176.1

Control (wait and see)

280.6  97.2

282.2  113.5

278.6  90.6

Experimental (TrPDN)

565.1  243.7

568.0  234.0

701.4  373.7

Control (wait and see)

554.0  277.6

517.7  252.1

572.1  239.2

PPT C5-6 joint, nontreated side*

PPT second metacarpal, treated side*

PPT second metacarpal, nontreated side*

PPT tibialis anterior, treated side*

PPT tibialis anterior, nontreated side*
Experimental (TrPDN)

573.2  253.9

597.7  275.0

662.1  284.0

Control (wait and see)

519.0  230.9

498.6  221.0

479.0  148.2

Within-group change score from pretreatment†
PPT C5-6 joint, treated side
Experimental (TrPDN)

69.2 (36.4, 101.9)‡

128.9 (74.5, 183.3)‡

Control (wait and see)

–3.1 (–36.5, 30.3)

11.0 (–37.0, 59.0)

Experimental (TrPDN)

77.9 (51.8, 103.9)‡

128.9 (56.7, 201.0)‡

Control (wait and see)

–5.0 (–28.3, 18.3)

52.0 (23.1, 80.9)

Experimental (TrPDN)

51.3 (7.5, 95.0)‡

136.1 (74.2, 198.0)‡

Control (wait and see)

–18.1 (–60.6, 24.4)

–1.4 (–66.6, 65.2)

36.9 (5.6, 68.2)‡

95.4 (19.1, 171.7)‡

PPT C5-6 joint, treated side

PPT second metacarpal, treated side

PPT second metacarpal, nontreated side
Experimental (TrPDN)
Control (wait and see)

1.4 (–30.1, 31.5)

–2.0 (–24.1, 22.2)

Experimental (TrPDN)

2.9 (–43.5, 46.4)‡

136.3 (97.8, 175.1)‡

Control (wait and see)

–36.3 (–95.0, –22.4)

18.1 (–47.4, 65.6)

PPT tibialis anterior, treated side

PPT tibialis anterior, nontreated side
Experimental (TrPDN)
Control (wait and see)

24.5 (–23.7, 42.8)‡
–20.4 (–46.2, 5.4)

88.9 (52.1, 125.7)‡
–40.0 (–93.1, 13.0)

Between-group difference in change score†
PPT C5-6 joint, treated side

72.3 (29.3, 115.3)‡

PPT C5-6 joint, nontreated side

82.9 (50.5, 115.2)‡

117.9 (50.7, 185.1)‡
76.9 (20.6, 133.1)‡

PPT second metacarpal, treated side

69.4 (13.2, 125.5)‡

137.5 (70.0, 205.0)‡

PPT second metacarpal, nontreated side

35.5 (9.4, 61.6)‡

97.4 (57.1, 137.7)‡

PPT tibialis anterior, treated side

39.2 (27.1, 51.4)

118.2 (81.4, 156.1)‡

PPT tibialis anterior, nontreated side

44.9 (7.4, 82.4)

128.9 (90.0, 167.8)‡

Abbreviations: PPT, pressure pain threshold; TrPDN, trigger point dry needling.
*Values are mean  SD kPa.
†
Values are mean (95% confidence interval).
‡
Statistically significant (P<.01).
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Cervical-Range-of-Motion Outcome Data

Variables/Groups

Pretreatment

Posttreatment

1 wk Posttreatment

Cervical flexion*
Experimental (TrPDN)

58.3  12.2

68.3  13.4

67.7  5.0

Control (wait and see)

51.2  9.9

46.2  9.5

50.6  7.7

Cervical extension*
Experimental (TrPDN)

65.0  16.2

78.8  12.6

80.5  8.4

Control (wait and see)

61.8  13.6

58.1  16.0

60.2  16.3

Experimental (TrPDN)

36.1  13.4

48.3  6.6

51.6  4.3

Control (wait and see)

38.7  12.7

38.1  10.0

41.2  10.3

Experimental (TrPDN)

39.4  15.1

51.6  9.3

52.2  6.6

Control (wait and see)

36.2  11.5

37.5  12.8

42.5  8.5

Experimental (TrPDN)

55.5  24.1

66.6  15.6

72.7  14.1

Control (wait and see)

58.1  15.1

53.7  15.0

57.5  7.0

Experimental (TrPDN)

58.8  23.5

68.3  15.4

74.4  8.0

Control (wait and see)

59.3  18.2

55.1  18.2

58.7  7.9

Cervical lateral flexion toward treated side*

Cervical lateral flexion away from treated side*

Cervical rotation toward treated side*

Cervical rotation away from treated side*

Within-group change score from pretreatment†
Cervical flexion
Experimental (TrPDN)

10.0 (2.3, 17.6)‡

9.4 (2.9, 15.8)‡

Control (wait and see)

–5.0 (–12.4, –2.4)

0.6 (–8.5, 7.2)

Experimental (TrPDN)

13.8 (4.1, 23.6)‡

15.5 (4.1, 26.9)‡

Control (wait and see)

–3.7 (–10.3, –2.8)

–1.6 (–9.5, 7.0)

Experimental (TrPDN)

12.2 (5.0, 19.4)‡

15.5 (3.4, 27.6)‡

Control (wait and see)

–0.6 (–5.3, 4.0)

2.5 (0.9, 4.2)

Experimental (TrPDN)

12.2 (5.4, 19.0)‡

12.8 (6.4, 20.2)‡

Control (wait and see)

1.3 (–3.6, 6.1)

6.3 (0.5, 12.1)

Cervical extension

Cervical lateral flexion toward treated side

Cervical lateral flexion away from treated side

Cervical rotation toward treated side
Experimental (TrPDN)

11.1 (3.4, 18.7)‡

17.2 (6.6, 27.8)‡

Control (wait and see)

–4.4 (–11.9, 3.1)

–0.6 (–10.7, 9.4)

Cervical rotation away from treated side
Experimental (TrPDN)
Control (wait and see)

9.4 (–0.8, 19.6)‡

15.5 (–3.5, 34.6)‡

–4.2 (–10.0, 1.5)

–0.6 (–13.0, 11.7)

Cervical flexion

15.0 (6.1, 23.9)‡

10.0 (5.1, 14.9)‡

Cervical extension

17.5 (6.5, 28.6)‡

17.1 (5.5, 28.8)‡

Cervical lateral flexion toward treated side

12.8 (6.5, 18.9)‡

13.0 (5.1, 20.9)‡

Cervical lateral flexion away from treated side

10.9 (5.4, 16.4)‡

6.5 (3.1, 9.8)

Cervical rotation toward treated side

15.5 (5.6, 25.3)‡

17.8 (5.2, 30.4)‡

Cervical rotation away from treated side

13.7 (5.4, 22.0)‡

16.1 (7.2, 25.0)‡

Between-group difference in change score†

Abbreviation: TrPDN, trigger point dry needling.
*Values are mean  SD deg.
†
Values are mean (95% confidence interval).
‡
Statistically significant (P<.01).

]
hypoalgesic effect of the intervention.
The mechanisms by which TrPDN reduces pain and central sensitization remain
speculative, and segmental and central
mechanisms have been proposed.4,9,14,15 It
has been suggested that the mechanical
stimulus due to the insertion of the needle stimulates sensitized muscle nociceptors, decreases metabolic mediators,22,39
and increases local microcirculation.3
The potential decrease in chemical mediators could be related to the observation of immediate decreases in pain and
tenderness after TrPDN.
The increases in PPT over the cervical
spine are consistent with the concept that
TrPDN induces a segmental antinociceptive effect, in agreement with the findings
of a previous study.41 But the increase in
PPTs at distant locations (tibialis anterior
muscle and second metacarpal) also suggests that central antinociceptive effects
occur through activation of the descending inhibitory pain mechanisms.4,9 In
their previous work, Niddam et al36 found
that the effects of TrPDN combined with
electrical stimulation were mediated by
supraspinal pain-control mechanisms
related to antinociception and regulation of pain, particularly the periaqueductal gray matter. This is consistent
with the most widely accepted theory
that physical therapy interventions, including TrPDN, stimulate descending
inhibitory pain mechanisms, particularly the periaqueductal gray matter.1 It
is plausible that TrPDN provides a counterirritant effect by removing a constant
nociceptive source, resulting in inhibition of neuroplastic changes associated
with central sensitization at the dorsal
horn.4,9,14,22 Therefore, it is possible that a
single application of TrPDN can reduce
nociception and pain from active TrPs,
preventing the development of future
widespread pressure pain hyperalgesia in
patients with acute mechanical neck pain.
In the current study, a single treatment
session of TrPDN also led to statistically
significant and likely clinically important
increases in cervical range of motion (TABLE 4), with the mean differences in chang-
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es between groups being generally larger
than those previously observed after cervical spine manipulation (ranging from 1.6°
to 5.7°)2,32; however, those previous studies included individuals with chronic neck
pain. Changes in range of motion could be
related to mechanical effects induced by
TrPDN, for example, disruption of contraction knots (TrP), localized stretch of
contracted cytoskeletal structures, and
reduction of overlap between actin and
myosin filaments.4,9,14 Because taut bands
with TrPs have greater stiffness than the
surrounding muscle tissue,6 it is possible
that TrPDN decreases muscle stiffness.
The results of the present study
should be interpreted with regard to potential study limitations. First, the study
sample consisted of younger patients who
had a first episode of acute neck pain;
therefore, some of the improvement seen
in the TrPDN group could have been
partially due to the natural history of
the condition. Though the inclusion of
a control group may help to account for
this, a possible placebo effect cannot be
ruled out without a group that received
a sham intervention.19 Of interest is the
conclusion of a recent systematic review27
that TrPDN is superior to sham needling
for decreasing pain in upper-quadrant
syndromes. A second limitation is that
the outcomes were only collected in the
short term, which precludes inference beyond the duration of the study in terms
of continued improvement or differences
between groups. Finally, all patients were
treated by the same clinician and only 1
treatment session was provided, thus the
results cannot be generalized to interventions involving multiple treatment
sessions. Future studies should include
multiple treatment sessions, a greater
number of clinicians, and longer followups. Despite the small sample size of the
present study, statistically significant
and clinically relevant results were observed, suggesting that a greater sample
size would not alter the direction of the
results. However, future studies may also
benefit from greater sample size to increase the generalizability of the results.

CONCLUSION

T

he results of this randomized
clinical trial suggest that a single
treatment session with TrPDN decreases pain intensity and widespread
pressure pain sensitivity and increases
cervical range of motion in the short
term (1 week posttreatment) in individuals with acute mechanical neck pain.
Compared to a control group that did not
receive any intervention, between-group
differences in effect sizes were large for almost all outcomes, suggesting a clinically
important treatment effect for TrPDN.
Additional large-scale clinical trials with
a longer-term follow-up are needed. t

KEY POINTS

5.

6.

7.

8.

FINDINGS: A single treatment session

of TrPDN reduces pain intensity and
widespread pressure pain sensitivity and
increases cervical range of motion in patients with acute mechanical neck pain.
IMPLICATIONS: The improvements in the
acute stage may help to prevent the development of central sensitization and
promote faster recovery.
CAUTION: Generalizability of the current
results should be interpreted with caution, as all patients were treated by the
same therapist. Large-scale multicenter
clinical trials with longer follow-ups are
needed to further confirm these results.
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