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ABSTRACT
Study design: Prospective, randomized
Objectives: To determine the difference in rate and maintenance of improvement of pain and 
disability for Dry Needling (DN) compared to Dry Needling with Intramuscular Electrical 
Stimulation (DN/IMES), in Myofascial Pain Syndrome (MPS).
Background: DN and neuromuscular electrical stimulation (NMES) have been shown to be 
efficacious in treating MPS. DN/IMES for MPS treatment has not been studied extensively, but 
initial results are promising.
Methods: Forty-five subjects were randomly assigned to the DN (n = 25) or DN/IMES (n = 20) 
group. Both groups received six consecutive weekly treatments and completed NDI and NPRS 
questionnaires (week 0, 3, 6, and 12).
Results: Both DN and DN/IMES groups showed significant improvement between weeks 0–6 
on NDI (p = 0.008 and 0.00002, respectively) and NPRS scores (0 = 0.017 and p = 0.018, 
respectively). DN/IMES group showed significant within group changes on the NPRS between 
weeks 0–3 (p = 0.029). No changes were noted in the DN or DN/IMES groups between week 
6–12 on NDI (p = 0.497 and p = 0.714, respectively) or NPRS (p = 0.801 and p = 0.164, 
respectively).
Conclusion: DN and DN/IMES demonstrated improvement and maintenance in disability and 
pain for 6 weeks. No differences in improvement of disability or pain existed between the 
groups at week 6 or 12.
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Introduction

Myofascial Pain Syndrome (MPS) is one of the most 
prevalent causes of pain in the United States today[1]. 
MPS is defined as the presence of sensory, motor, and/ 
or autonomic symptoms caused by the presence of 
myofascial trigger points (MTrPs), which are defined 
as hyperirritable nodules located within a taut band 
of muscle. These are often thought to be caused by 
motor endplate dysfunction, in addition to biochem
ical and vascular changes that lead to MPS [2–10].

Some of the symptoms of MPS include deep muscle 
pain, pain when the muscle is stretched or activated, 

reduced ROM, and/or weakness[1]. MTrPs located in 
the upper trapezius (UpTr) muscle have been shown to 
be a common clinical finding in patients with neck pain 
[1,5,11–15].

One study identified MPS as the cause of neck pain 
in 100% of individuals examined and 93.75% had an 
active MTrP present[16]. Evidence suggests that 85% of 
people experience MPS at some point in their lifetime, 
and over 14% of the general population has chronic 
musculoskeletal pain[1]. Of these individuals, 21–54% 
report symptoms consistent with MPS [1,11,17]. With 
the high prevalence of MPS and the annual financial 
cost of pain on society estimated to be approximately 
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560 USD to 635 USD billion each year, identifying 
effective methods of managing and treating MPS is 
paramount[18].

DN has demonstrated mechanical, biochemical, 
vascular and neurophysiological effects [7–10,19-30]. 
Studies identified DN to be an effective technique to 
reduce pain, disability, and range of motion (ROM) 
deficits, while increasing pain pressure thresholds 
(PPT) [13,23,29,31–41] In a randomized trial of 65 
subjects with nonspecific low back pain, Griswold 
et al [33] compared segmental and distal DN without 
needle manipulation to non-thrust manipulation 
(NTM) after 6 sessions over 3 weeks. Outcome mea
sures were the Owestry Disability Index (ODI), Patient 
Specific Functional Scale (PSFS), Numerical Pain 
Rating Scale (NPRS), and PPT. The DN group demon
strated significant improvement in the ODI, PSFS, and 
NPRS; p < 0.001, p < 0.001, and p < 0.001, respectively. 
Tekin et al [39] demonstrated better improvement in 
pain and quality of life with DN in 46 subjects with 
MFP of the neck and shoulder randomly assigned to 
a DN or sham treatment. Treatments were performed 
6 times over 4 weeks. While both groups improved in 
pain over the 4 weeks (DN p = 0.000, Sham 
p = 0.0170), the DN group improved (p < 0.05) in all 
domains of the SF-36, while the sham group only 
improved in 1 of 10 domains of the SF-36. In 
a systematic review and meta-analysis of 14 studies, 
Liu et al [14] reported significant pain relief in subjects 
with neck and shoulder pain with DN compared to 
sham in the short term (p = 0.002) and medium term 
(p = 0.009), but not long term (p = 0.30).

Multiple studies support the use of DN in improving 
neck and/or shoulder pain with DN in the UpTr muscle 
specifically [13,23,32,34,36–38,40]. Cerezo-Tellez et al 
[13] compared Visual Analog Scale (VAS), MTrP status, 
PPT, active cervical ROM (CROM) and muscle strength 
outcomes in subjects with neck pain who underwent 
DN with passive stretching (DDN+passive stretch) to 
those who underwent passive stretching alone (CG). 
The researchers randomized 44 subjects into the 2 
groups, and performed the interventions 5 times over 
3 weeks. Results indicated superior responses in the 
DDN+ passive stretch group in all outcomes compared 
to CG. Gerber et al [29] investigated the number of 
subjects whose active TrPs became latent or resolved 
after DN, and secondarily analyzed CROM, pain, PPT, 
and disability in 52 subjects. Forty-one of the 52 sub
jects’ TrPs changed from active to latent or resolved 
(p < 0.001), and all subjects with unilateral TrPs demon
strated improvement in CROM, PPT, SF-26 and ODI 
(p = 0.001, p = 0.006, and p = 0.019, and p = 0.003, 
respectively).

The expected longevity of clinical improvements 
related to DN has not been well established. In 
a recent study, Gerber et al [41] examined the impact 
of dry needling on reduction and maintenance of pain 

in 45 subjects with cervical pain and aMTrPs noted in 
the UpTr muscles. Subjects underwent 3 DN treat
ments and were reevaluated 6 weeks post treatment. 
Outcomes included VAS, Brief Pain Inventory (BPI), and 
MTrP status. They concluded that subjects did sustain 
improved pain scores for 6 weeks post treatment 
(p < 0.003). Ziaeifar et al [32] examined the long-term 
clinical effectiveness of DN in comparison to TrP com
pression in the UpTr. Thirty-three subjects were ran
domly assigned to DN (N = 16) or TrP compression 
(N = 17) groups. Data were collected immediately 
after treatments, at 2-weeks, and at 3-months follow
ing treatments. Pain and disability remained improved 
following DN (p < 0.0001) and TrP compression 
(p < 0.01) at 3 months. On the contrary, Liu et al [14] 
did not find pain reduction in the long term when 
performing a meta-analysis comparing DN to control/ 
sham intervention. More studies are needed to inves
tigate the longevity of treatment effects of DN, but the 
current body of results is encouraging.

The effects of DN with intramuscular stimulation 
(DN/IMES) as a form of treatment is being explored in 
the MTrP literature. More recently, this technique has 
been called electrical DN, electrical intramuscular sti
mulation (EIMS), and percutaneous electrical neural 
stimulation (PENS). Theoretically, DN/IMES combines 
the physiological effects of NMES with those of DN in 
order to decrease pain and improve function. By deli
vering a direct current directly into the target muscle, 
treatment can be focused to the MTrP, and impe
dance by more superficial tissue can be avoided[42]. 
Additionally, studies have shown positive changes in 
the neural mechanisms of pain and disability asso
ciated with MFPS [22,43,44] In a cross-over study of 29 
subjects with chronic headaches, Chassot et al [43] 
demonstrated significantly better resolution of pain 
per VAS with electroacupuncture (EA) than sham 
intervention (p = 0.005), regardless of which interven
tion was first, and increased serum levels of brain- 
derived neurotrophic factor (BDNF) when the EA was 
applied in the first round of intervention. Neural sen
sitization is likely related to BDNF, since it affects the 
excitatory/inhibitory balance in the central nervous 
system, and its serum levels have been inversely 
related to abnormal sensitization[45]. Bothello [22] 
investigated the use of EIMS compared to sham in 
affecting serum BDNF, pain, and motor cortex excit
ability in 24 female patients with MFP of the upper 
body. After 10 treatment sessions, VAS was lower 
(p < 0.001) and the BDNF levels higher (p < 0.05) in 
the EIMS group than the sham group. The MEPs of the 
group receiving EIMS decreased (p = 0.02) relative to 
the sham group.

In addition to neurochemical and neuromotor 
changes, DN/IMES has shown good clinical potential 
to improve pain, PPT, blood flow, disability, and ROM 
[22,30,31,42,44,46–49]. Lee et al [30] studied the effects 
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of needle EIMS (NEIMS) on pain (VAS), PPT, CROM 
(goniometer), and regional bloodflow (Doppler) in 40 
patients with MPS involving the UpTr or levator scapu
lae. After one treatment a week for 4 weeks, improve
ments were noted in all outcome measures as follows: 
VAS (p < 0.001), PPT (p < 0.001), superficial skin blood 
flow (p < 0.001), and CROM in all planes (p < 0.039). 
Dunning et al [46] examined 111 subjects with plantar 
fasciitis and compared the effects of adding electrical 
DN to a program of manual therapy, exercise, and 
ultrasound on pain. Subjects were divided into groups 
receiving electrical DN with manual therapy exercises 
and ultrasound (N = 58), or manual therapy with exer
cise and ultrasound (N = 53) once or twice a week over 
4 weeks. Improvement in NPRS (p < 0.001), Lower 
Extremity Functional Scale (p < 0.001, Foot Function 
Index (p < 0.001) and Global Rating of Change Scale 
(p < 0.001) were noted in the group receiving electrical 
DN compared to the group that did not. Dunning also 
reported evidence suggesting good maintenance of 
improved results 3 months later in the electrical DN 
group. Contrary to Dunning, Lopez-Martos et al [50] 
found immediate, but not sustained, improvement in 
pain and maximal interincisal opening in subjects with 
MFP of the mandible with the addition of electrical 
current to needles when compared to DN alone. They 
conducted a randomized, double-blind clinical trial 
investigating the effect of percutaneous needle elec
trolysis (PNE; n = 20) on pain and mandibular mobility 
compared to deep DN (DDN; n = 18) and sham need
ling procedure (SNP; n = 19) in 57 subjects with MFP of 
the mandible. The procedures were performed once 
a week for 3 consecutive weeks, and data were col
lected at baseline, day 28, day 42, and day 70. At day 
28, both the PNE and DDN groups demonstrated 
improvements in pain (p < 0.001 and p < 0.001, respec
tively) and mobility (p < 0.0001 and p < 0.001, respec
tively). By day 70, PNE showed no improvement in 
mobility (p = 0.36), but DDN did (p = 0.02). The sham 
group demonstrated no improvement in either mea
sure at any time point. Further research is needed to 
indicate whether pain and/or disability reduction 
through DN/IMES are sustainable over the mid to 
long term for patients with MPS.

Unpublished data collected by the principal investi
gator (KLB) demonstrated higher rates of improvement 
in pain and disability in subjects with neck pain asso
ciated with aMTrPs in the UpTr at 3 weeks, but no 
difference in improvement at 6 weeks when compar
ing DN/IMES to DN alone. This suggests the addition of 
electrical current does not produce sustained advan
tages over DN alone, but overall the research has not 
reached a consensus. The purpose of this study was to 
examine the differences in the rate of improvement for 
aMTrPs in the UpTr treated with DN only and those 
treated with DN/IMES, and to see if improvements are 
maintained 6 weeks post-treatment. We hypothesized 

that DN/IMES would not demonstrate a difference in 
the rate of improvement compared to DN alone, and 
both treatment groups would maintain improvements 
in pain and disability 6 weeks post-treatment.

Methods

Participants

Participants (N = 53) were recruited from the University 
of Mary Hardin-Baylor (UMHB) and the surrounding 
community via flyers. All participants were treated by 
a licensed physical therapist between September 2018 
and November 2018 on the UMHB campus. Inclusion 
criteria were being between the ages of 18 and 59, 
having an active e-mail account, having at least one 
palpable active trigger point located in one or both 
UpTr muscles, English speaking, and providing written 
informed consent to participate. Participants were 
excluded from the study if they were unable to pass 
an upper quarter screen, were currently being treated 
for cancer, diabetes, active infection, connective tissue 
disease and/or an autoimmune disorder, had current 
neck/shoulder pain continuously for over 3 months on 
one or both sides, currently smoke tobacco, or had 
previously participated in other dry needling treat
ments within 6 weeks of the study start date.

Ultimately, 25 participants completed the study in 
the DN group (22 F, 3 M) and 20 in the DN/IMES group 
(15 F, 5 M), with a total of 70 UpTr muscles were 
treated. Participant demographics are presented in 
Table 1. The study was approved through the UMHB 
Institutional Review Board (IRB). All participants pro
vided verbal and written informed consent prior to 
their enrollment in the study and their rights remained 
protected throughout the study. This research study 
was registered through www.clinicaltrials.org 
(Identifier: NCT03638388). Participant flow is outlined 
in Figure 1.

Table 1. Demographic and Baseline Characteristics.

Variable

Dry 
Needling 

(DN)
Dry Needling with Intramuscular 
Electrical Stimulation (DN/IMES)

Location of s/sx 
(%)

Unilateral 8 (32) 12 (40)
Bilateral 17 (68) 8 (20)
Laterality of 

Treatment 
(%)

Right 7 (87.5) 5 (41.67)
Left 1 (12.5) 7 (58.33)
Sex* (%)
Male 3 (12) 5 (25)
Female 22 (88) 15 (75)
Age (Years ± SD) 26.32 ± 8.94 28 ± 9.99
BMI * (kg/m2 

± SD)
26 ± 5.54 24.63 ± 6.8

NDI Score* 0.14 ± 0.09 0.17 ± 0.10
NPRS Score * 2.59 ± 1.25 2.95 ± 1.52

*No differences were found between groups (p = 0.56, 0.435, 0.172, 0.551 
for age, gender, BMI, NDI, and NPRS, respectively)
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Randomization/blinding

The participants were randomized into either a DN or 
DN/IMES group (n = 20 per group). Block randomiza
tion in blocks of 4 was used to maintain balance in case 

of early study termination and to determine partici
pant allocation based on order of entry into the study. 
Once the participant was screened for study inclusion, 
a co-investigator assigned the participant to a group 
according to the randomized list. The principal 

Figure 1. Participant Flow.

Figure 2. Dry Needling.
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investigator and co-investigators were not blinded to 
group assignments. Participants in the study were not 
told which treatment group they were placed in; how
ever, due to the nature of the study, participants were 
still able to identify their group assignment. For this 
reason, the subjects in the study were not blinded to 
their group assignment.

Outcome measures

The outcome measures used in this study included the 
Neck Disability Index (NDI: 0–50) and the Numeric Pain 
Rating Scale (NPRS: 0–10) at week 0, week 3, week 6 
and week 12. The NDI allows the patients to identify 
their level of pain/difficulty with 10 tasks. The patient 
was instructed to circle the description, for each task, 

that they most related to (A-E), and these categorical 
identifiers were later associated with numerical scores 
(0–5 respectively). The scores for each task were added 
together and then divided by the total number of 
possible points (50). The NPRS allows the patients to 
rate their pain on a scale of 0 (no pain) to 10 (maximum 
amount of pain) in their neck and shoulder/s. 
Additionally, height and weight measurements were 
collected at intake. All outcome measures and intake 
forms were either collected in person or via e-mail.

Time frame for measurements

Outcome measurements were collected within 
24 hours of the initial screening and treatment session 
(week 0) and at 3, 6 and 12 weeks after the initial 

Figure 3. DN with IMES.

Figure 4. Numeric Pain Rating scale(NPRS). *Significant change in scores 0–6 weeks (p = 0.02), but not 0–3 weeks within both 
groups.No change in scores 6–12 weeks in either groups.
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treatment. Baseline data were collected in person just 
prior to the initial treatment and follow up data were 
collected in person or through e-mail. All participants 
completed outcome measures in person at the initial 
testing session where the outcome scales were verb
ally explained to each participant by a co-investigator. 
For subsequent data collection sessions, if the partici
pant completed the outcome measures via e-mail, 
then the instructions were included on each outcome 
measurement form.

Treatment groups

Dry Needling (DN)
Treatment was initiated week 0. The location of the 
needle placement was determined by the principal 
investigator and was based on palpation testing 
using the criteria described by Fernandez-de-las- 
Penas and Dommerholt[6]. These criteria being two 
of the following three: a taut band/nodule, hypersen
sitivity of the band/nodule, and/or pain recognition/ 
referral. The DN procedure is outlined and pictured in 
Table 2 and Figure 2. Each subject in this group was 
treated by the same clinician, who has been licensed 
for 23 years and practicing DN for 9 years. Participants 
received one DN treatment per week for a total of 
6 weeks, and DN was the only form of treatment 
administered throughout the course of this trial.

Dry Needling with Intramuscular Electrical 
Stimulation (DN/IMES)
Treatment was initiated week 0. The procedure was the 
same as the DN group, however, after placement of the 
needles, an e-stim unit was attached to the needles 
(Table 3, Figure 3). DN/IMES was performed by the 
same clinician as DN. Patients received one DN/IMES   

treatment per week for a total of 6 weeks, and DN/IMES 
was the only form of treatment administered through
out the course of this trail.

Figure 5. Neck Disability Index Scores (NDI). *Significant change in scores 0–3 weeks within DN/IMES(p = 0.029), but DN. 
Significant change scores 0–6 weeks within DN (p = 0.01), and DN/IMES (P < 0.001).No change 0–6 in either group.

Table 2. Details of the dry needling intervention.
Variable Description

Brand of Dry 
Needles

Myotech Dry Needles (iDryNeedle; Kirkland, WA)

Muscles Dry 
Needled

The patient’s left and/or right Upper 
Trapezius m. was assessed first included those 
containing MTrPs that may have been 
contributing to the participant’s pain.

Needle Length and 
Diameter

Varied based on muscle size. Needle length 
typically ranged from 30–60 mm with 
a diameter of 0.25 mm to 0.30 mm. Length was 
based upon depth of TrP, patient body habitus, 
and whether or not a ropey band was going to 
be addressed with a single needle thread 
through the length of the muscle in the 
direction of fiber orientation (specifically for 
TrP2 and TrP61).

Needle Insertions 
per Muscle

The number of needle insertions for each muscle 
depended on the number of palpable MTrPs to 
be dry needled, the patient’s tolerance of 
needles, and responsiveness of the tissue to 
the dry needling.

Response elicited Dry needling of an MTrP attempted to elicit 
sensation such as aching, pressure and the 
reproduction of symptoms and possibly 
a localized twitch response.

Manipulation of the 
Needle

Following the insertion of the needle, the needle 
was repeatedly partially withdrawn and 
advanced repeatedly. The soft tissue was 
always lifted superiorly away from the clavicle 
with 1–2 fingers on each side of the tissue, the 
needles were never advanced at an angle 
perpendicular to the horizontal axis, and the 
muscle was manipulated with the palpating/ 
lifting hand to bring the TrP closer to the 
needle.

Needle Retention 
Time

The needles were in the muscle for as long as it 
took to produce a response that was tolerated 
by the patient; The needle was then left in situ 
for approximately 10 minutes.

Abbreviations: MTrP, myofascial trigger point. 
1 David G. Simons, Janet G.Travell, Lois S. Simons. Myofascial Pain and 

Dysfunction. The Trigger Point Manual. Volume 1. Upper Half of the Body. 
Vol 1. 2nd ed. Williams and Wilkins; 1999.
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Sample- size determination

Based on the literature [51,52] the 1 week change in 
NRPS was estimated to be roughly 2, with a standard 
deviation (of the change) of about 2.1. Assuming 
a similar change at both weeks 3 and 6, we noted 
that to detect these differences with a two-sided one 
sample t-test with an alpha of 0.05 and 95% power 
requires 17 subjects. To detect a between group dif
ference of 2, with each within group standard devia
tion of 2, at an alpha of 0.05 and 80% power, requires 
17 subjects per group.

Adverse events

The most common AEs associated with DN are bleed
ing, bruising,and pain during and/or after treatment 
[53,54]. All of these are considered mild AEs and were 
not recorded in our study. More serious, but very rare, 
AEs include fainting, pneumothorax, needles breaking 
off, and infection have been reported [54–56]. 
Concerns have been expressed about needles in the 
UpTr migrating into the apical lung during IMES, but 
we found nothing documented in the literature 
describing this event. Nevertheless, precautions were 
taken during intervention (Tables 2 and 3). Adverse 
events were recorded in the data file for each subject 
along with the type of event and details (i.e. symptoms, 
duration, research team response).

Data analysis

Data within each group were analyzed using a paired 
t-test, looking at changes from baseline to 3 and 
6 weeks. Baseline values were compared between the 
two groups, using a t-test. To answer the primary 
question, outcomes were compared between groups 
at 3 and 6 weeks using an unpaired t-test. To answer 
our secondary question, within group outcomes were 
compared between week 6 and 12 using a paired 
t-test.

Results

There were no significant differences between the two 
groups at baseline in terms of demographics (Table 1). 
There was also no observable difference between the 
groups in terms of baseline NDI (0.13, SD 0.08 in DN, 
0.17, SD 0.1 in DN/IMES, p = 0.12) (Figure 4) or NPRS 
(2.55, SD 1.3 in DN, 2.96, SD 1.59 in DN/IMES, p = 0.37) 
(Figure 5). The DN group and the DN/IMES group each 
received 7 treatments over the course of 6 weeks. The 
average NDI scores at baseline were 0.14 ± 0.09 and 
0.17 ± 0.10 for DN and DN/IMES respectively. The 
average NPRS scores at baseline were 2.59 ± 1.25 and 
2.95 ± 1.52 for the DN and DN/IMES respectively. These 
average baseline scores are outlined in Table 4.

The DN group showed improvement in NDI from 
baseline to week 6: mean decrease of 0.04, with a 95% 
confidence interval for the change of −0.062 to −0.01, 
p-value 0.01. There was also an improvement in NPRS: 
decrease of 0.84, with a 95% confidence interval for the 
change of −1.521 to −0.16, p-value 0.02. The changes 
from baseline to week 3 were not significant. In the 
DN/IMES group, by contrast, the NDI changes were 
significant at both 3 and 6 weeks: −0.03, 95% confi
dence interval −0.058 to −0.004, p-value 0.03, and 

Table 3. Details of the dry needling with intramuscular stimu
lation intervention.

Variable Description

Brand of Dry Needles Myotech Dry Needles (iDryNeedle; Kirkland, WA)
Muscles Dry Needled The patient’s left and right Upper 

Trapezius m. was assessed first included those 
containing MTrPs that may have been 
contributing to the participant’s pain.

Needle Length and 
Diameter

Not specified but the needle length typically 
ranged from 30–60 mm with a diameter of 
0.25 mm to 0.30 mm. Length based upon 
depth of TrP, patient body habitus, and 
whether or not a ropey band was going to be 
addressed with a single needle thread 
through the length of the muscle in the 
direction of fiber orientation (specifically for 
TrP2 and TrP61).

Needle Insertions per 
Muscle

The number of needle insertions for each muscle 
depended on the number of palpable MTrPs 
to be dry needled, the patient’s tolerance of 
needles, and responsiveness of the tissue to 
the dry needling.

Response elicited Dry needling of an MTrP attempted to elicit 
sensation such as aching, pressure and the 
reproduction of symptoms and possibly 
a localized twitch response.

Manipulation of the 
Needle

Following the insertion of the needle, the needle 
was repeatedly partially withdrawn and 
advanced repeatedly. The soft tissue was 
always lifted superiorly away from the clavicle 
with 1–2 fingers on each side of the tissue, 
the needles were never advanced at an angle 
perpendicular to the horizontal axis, and the 
muscle was manipulated with the palpating/ 
lifting hand to bring the TrP closer to the 
needle.

Electrical Stimulation 
Unit

E-Stim II, Dual-Channel Milli-Amp/Micro-Current 
(Lhasa Oms, Inc; Weymouth, MA)

Electrical Stimulation 
Frequency

The unit was turned on and the intensity 
increased to a level that was strong but 
tolerable to the subject; approximately 10 Hz*

Needle Retention 
Time

The needles were in the muscle for as long as it 
took to produce a response that was tolerated 
by the patient; Electrode leads were attached 
to two needles using alligator clips and were 
then left in situ for approximately 10 minutes.

Abbreviations: MTrP, myofascial trigger point 
1David G. Simons, Janet G.Travell, Lois S. Simons. Myofascial Pain and 

Dysfunction. The Trigger Point Manual. Volume 1. Upper Half of the 
Body. Vol 1. 2nd ed. Williams and Wilkins; 1999. 

*At the time of study conception, there were no trends in the physical 
therapy literature to support one frequency over another. The principle 
investigator was using 10 Hz clinically at the time to elicit a distinct, but 
comfortable muscle contraction. Many studies published in the last 
couple years use 2 Hz. Chassot et al [2] fluctuated between 2 Hz and 
10 Hz.
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−0.06, 95% confidence interval −0.088 to −0.04, 
p-value <0.001. The week 3 NPRS changes were not 
significant, but the six-week changes were: −0.69, 95% 
confidence interval −1.239 to −0.13, p-value 0.02.

In the current study, a vasovagal response was our 
only type of AE. Three participants had a vasovagal 
response, and all were transitioned to prone or supine, 
depending on their preference. All fully recovered 
within 30 minutes. Remaining treatments for these 
individuals were carried out in prone.

At no time point did NDI or NPRS differ significantly 
between groups, and the change from baseline to 
each intermediate point did not differ significantly 
between groups. Finally, the changes between 6 and 
12 weeks, for both NDI and NPRS, were not significant 
in either DN or DN/IMES groups.

Discussion

The primary objective of this study was to investigate if 
DN/IMES would reduce neck pain and disability at 
a faster rate than DN alone in patients with MPS across 
6 consecutive weeks of treatment. Secondarily we 
aimed to investigate if DN and DN/IMES provided sus
tained improvements in the reduction of pain and 
disability for patients 6 weeks following the comple
tion of the DN intervention. Our results indicated that 
both DN and DN/IMES result in improvement in pain 
and disability between weeks 0–6, with a questionable 
difference in rate of improvement. The DN/IMES group 
showed improvement in NDI scores from baseline to 
3 weeks, while the DN group did not, but the mean 
score for NDI between groups was not different. The 
DN and the DN/IMES groups showed no regression in 
pain and disability scores 6 weeks following the cessa
tion of treatment, indicating that the reduction in pain 
and disability obtained from both was maintained.

The current study provided evidence of improved 
pain and function with the use of DN/IMES in keeping 
with Lee et al [30] and Lopez-Martos et al [50]. Like the 
results of Lopez-Martos et al, our data also suggest that 
overtime DN alone is as effective as DN/IMES. However, 
comparison to these studies is difficult. Lee et al [30] 
did not have a control group, so while they demon
strated significant improvement with the use of IMES, 
they could not conclude that it was superior to DN 

alone. The study conducted by Lopez-Martos et al [50] 
was well designed, in that it had a group receiving 
electrical current through a needle, a DN group with
out electrical current, and a sham needling group; 
furthermore, the study was double blinded. The diffi
culty in comparison lies in the technique/device in 
which the current and needling were provided. This 
study used Intratissue percutaneous electrolysis (IPE®); 
an ultrasound-guided technique which uses a single 
needle device to deliver galvanic current through the 
needle. This was not the device or technique used by 
our study or any of the others referenced.

While our study was similar to Dunning et al [46] in 
noting positive changes in clinical outcomes, other 
aspects of our data vary from theirs. We did not find 
evidence of improved or faster clinical progress beyond 
3 weeks when compared to DN alone. One reason for 
the difference may be that Dunning et al were targeting 
fascia, not muscle, and used a technique that appears to 
follow/surround the posterior tibial nerve and its 
branches. Their study also had roughly twice the sample 
size, lending greater statistical power.

While the mechanisms of neurophysiological, bio
mechanical, biochemical and vascular changes asso
ciated with DN are not well understood, the current 
literature, including this study, does support DN as an 
effective method for the treatment of MPS [8– 
10,16,19–27,29-33,41]. The role of added electrical cur
rent to the procedure is promising, but has yet to be 
elucidated. Intermediate term longevity of improved 
outcomes following DN with and without IMES was 
demonstrated in this study and supported by others, 
but more investigation into intermediate and long- 
term follow-up is warranted.

To date data published on the effectiveness of DN/ 
IMES to reduce MTrP pain, disability, and range of 
motion are promising, but not consistent 
[22,30,46,47,50]. The current study contributes to the 
growing body of literature which supports DN with 
and without IMES as an effective treatment for pain 
and disability in patients with MPS.

Limitations

There are a few limitations to this study. First, our 
sample, while statistically powerful, is not 

Table 4. Numeric Pain Rating Scale and Neck Disability Scores, Averaged.
Baseline Intervention Post- Intervention

Week 0 
(Score ± SD)

Week 3 
(Score ± SD)

Week 6 
(Score ± SD)

Week 12 
(Score ± SD)

NPRS
DN 2.59 ± 1.25 2.09 ± 1.07 1.71 ± 1.47 1.67 ± 1.45
DN/IMES 2.95 ± 1.52 2.62 ± 1.59 2.27 ± 1.80 1.92 ± 1.63
NDI
DN 0.14 ± 0.09 0.12 ± 0.09 0.09 ± 0.10 0.09 ± 0.09
DN/IMES 0.17 ± 0.10 0.14 ± 0.11 0.11 ± 0.09 0.10 ± 0.11

Abbreviations: NPRS, numeric pain rating scale; DN, dry needling; DN/IMES, dry needling with intramuscular stimulation; NDI, 
neck disability index
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representative of the overall population. Additionally, 
the methodology of the treatment was not performed 
exactly to the clinical standard. A majority of subjects 
were treated sitting, rather than lying (with the excep
tion of those who reported previous vasovagal 
response with exposure to needles). Evidence suggests 
that performing this technique in sitting can lead to 
a vasovagal response which can alter the patient’s 
outcomes[56]. Sitting was chosen for pragmatic rea
sons, but subjects were treated in prone if they had 
a fainting history or fear of needles. Finally, and most 
importantly, we discovered a ceiling effect with the 
NDI, because baseline NDI scores were 6.5/50 and 
8.5/50 for the DN and DN/IMES groups, respectively. 
Scores of < 5.0 out of 50 are classified as ‘no disability’, 
leaving little room for improvement. We recommend 
future studies exclude subjects with NDI scores <6/50.

Conclusion

Our data support the use of DN with or without IMES to 
improve pain and disability in patients with neck pain 
associated with aMTrPs, and the improvements were 
maintained 6 weeks following cessation of both treat
ments. We did not find robust evidence that one treat
ment improves outcomes at a faster rate. While DN 
continues to be a promising intervention for pain and 
disability associated with MPS, the additional benefit of 
IMES is less clear. More studies are needed to investi
gate whether IMES is a worthy adjunct to DN, and to 
report intermediate and long-term follow-up out
comes of DN and DN/IMES in this population.

Key points

● Findings: Dry needling is an effective treatment for MPS. 
Both DN and DN/IMES are effective at intermediate term 
maintenance of improvements in neck pain and disability.

● Implications: Dry Needling treatment continues to 
demonstrate promise for the treatment of MPS.

● Caution: This study was limited by the small sample size 
utilized and the ceiling effect observed with the outcome 
measures.
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