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Abstract
Objectives: Physiotherapists have accepted the dry needling (DN) technique as an adequate treatment for myofascial trigger
points (MTrPs). Considering that most similar studies have only focused on one muscle, the current study aimed at evaluating the
influence of DN on patients with musculoskeletal pains caused by active MTrPs in shoulder girdle muscles.
Materials and Methods: This quasi-experimental study was achieved based on experiences and observations in clinical settings.
Totally, 20 subjects were selected with pain in shoulders and/or upper limbs, as well as head and neck with 3 to 5 MTrPs in the
shoulder girdle muscles. They were candidates for treatment with DN in 5 sessions every other day during 2 weeks. The subjects
were evaluated by the visual analogue scale (VAS), pressure-pain threshold (PPT), and the disabilities of the arm, shoulder, and
hand (DASH). The statistical analysis was done using the paired t test.
Results: A significant difference was observed in VAS, DASH, and PPT results after the intervention compared with those values
before the intervention. P≤0.05 was considered as the level of significance.
Conclusions: Considering the observed improvements in VAS, the PPT, and DASH scores, the DN can be used as an impressive
therapeutic method for MTrPs in shoulder girdle muscles.
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Introduction
The pain caused by musculoskeletal pathologies is one
of the conducting causes of referring to pain clinics and
medical centers worldwide (1). The trigger point (TrP)
or myofascial trigger point (MTrP) is a painful region,
which can be diagnosed in clinics depending on medical
history, physical exam, and painful muscle palpation. It is
diagnosed by four characteristics (2-4) including a spotted,
tender taut band of the muscle, a sensitive point, which
its palpation sometimes causes a local twitch response in
muscle fibers, feeling severe pain, which sometimes refers
to other regions by upon compression, and the delimited
range of motion (ROM) in the involved muscle.
The prevalence of the disease among the patients
referring to pain clinics ranges from 30% to 80% in the
United States. In a similar study, one-third of patients
referring to pain clinics have myofascial pain syndrome
accompanied by TrPs. The results of a study showed that
MTrP is the leading cause of referring to neurologic clinics
in 85% to 95% of cases. Another study indicated that 55%
of 164 patients with chronic head and neck pain attending
pain clinics had MTrPs in head and neck muscles (5,6).
Some studies on the pathogenesis of the disease

demonstrated that it results from overuse syndrome,
followed by reduced tissue oxygen and cell injury. The
evaluation of the variation of blood pressure (BP) in a
contracted muscle indicates that the arterial and venous
BPs are 35 and 15 mm Hg, respectively. The difference
between BP values causes muscle blood drainage.
Normally, by the relaxation of the muscle in the resting
state, the blood enters the muscle and makes it ready
for normal metabolism. However, the muscle enters the
anaerobic cycle during repeated contractions and after
uptaking adenosine triphosphate and creatine phosphate,
which produces pyruvic acid dropping pH in the muscle
tissue (7).
The results of similar studies indicated that pH changes
in MTrP are usually under a normal range (about 5). In the
continuous muscle activity, long-term pH changes cause
ischemia and cell injury, and finally, inflammation. On the
other hand, low pH for a long time reduces the activity
of cholinesterase thus the endplate potential may remain
depolarized, which reduces the length of a sarcomere. This
procedure causes the synthesis of calcitonin gene-related
peptide (CGRP) in the same muscle cell. CGRP stimulates
the secretion of acetylcholine by nerve endings, resulting
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in a vicious cycle, which sustains muscle contraction.
Sustained muscle contraction increases the stimulation of
pain receptors in the muscle (4,8,9).
By increasing the stimulation of muscle nociceptors,
inflammatory mediators start to secret, which causes
sustained inflammation in the muscle accordingly. In
addition, the continuous stimulation of pain receptors in
the muscle initiates the production of several chemicals
in the neuronal cell body in the dorsal horn, including
bradykinin, histamine, prostaglandin, serotonin, P
content, CGRP, and the like. The chemicals made in the
neurons of the spinal dorsal horn intensify pain severity,
cause referral pain, and sustain inflammation. Such
inflammation is referred to as neurogenic inflammation
(10,11).
There are many methods for the treatment of MTrPs,
including non-steroidal anti-inflammatory drugs
(NSAIDs), electric stimulation, ischemic pressure, dry
needling (DN), and the like. DN was more accepted by
the physiotherapists due to the ease of application and fast
efficacy (2,12).
Further, Dommerholt reported that DN has different
mechanical, chemical, and neuro-physical effects (13).
Furthermore, Rickards used DN in the treatment of
MTrP and concluded that the improvement of sarcomere
length is attributed to the needles that entered into MTrP
(14). Similarly, Abbaszadeh-Amirdehi et al evaluated the
neurophysiologic effects of DN on MTrP in the upper
trapezius muscle and recommended the employment of
DN in the care of MTrP in the upper trapezius muscle
(15).
Different studies evaluated the effect of DN and
improvement of visual analogue scale (VAS), pressurepain threshold (PPT), along with the disabilities of the
arm, shoulder, and hand (DASH) and reported its efficacy
in MTrP treatment (16,17), but most of such studies only
focused on one muscle. Accordingly, this study aimed to
detect the influences of DN on disability, pain intensity,
and pressure pain threshold in patients with multiple TrPs
in shoulder girdle muscles.

•

Materials and Methods
Participants
Examinations and treatment were carried out by a physical
therapist with 18 years of experience. The inclusion criteria
were having pain in the shoulder, upper limbs, and head
and neck. In addition, the other inclusion criteria were as
follows (18,19):
• Having a palpable taut band and hypersensitive
tender muscle;
• Feeling a referral pain pattern by compression;
• Detecting active TrPs by mechanical pressure
imposing a 25 N/cm2 pressure to TrPs;
• Having spontaneous pain without any pressure over
the TrP;
• Having VAS score 3 in the primary assessment;

Assessment of Pressure-Pain Threshold
To assess PPT, a Lutron Electronic FG-5005 digital
apparatus was used before and after the intervention. The
small metal disc, attached by a vertical rod to the device,
is held on 3 to 5 MTrPs and after imposing pressure to
the points, the patient reports his/her pain score which
is recorded accordingly. The validity and reliability of the
method were confirmed in previous studies (22,23).
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Showing limited shoulder joint mobility (lower
DASH score).
The MTrP region was determined and recorded for
further sessions. On the other hand, the exclusion criteria
were having the history of severe head injury, vertebrae
column surgery, TrP treatment within the last month, and
fibromyalgia syndrome, as well as the use of corticosteroids
until the last month and sedative and NSAIDs 3 days
prior and during the intervention, and finally, needling
prevention conditions such as local infection, pregnancy
with the risk of miscarriage, mensuration, HIV, and the
like.
A total of 20 subjects (aged 20-60 years) was enrolled in
the study. Their shoulder griddle muscles were examined,
followed by determining the MTrPs. The subjects were
examined for 3 to 5 MTrPs.
The project objectives and procedures were explained
to the subjects and their written testimonial was taken
before the intervention. First, the height, age, and weight
of the subjects were measured and recorded (Table 1) and
then the assessment of the DASH questionnaire was given
to the subjects. Then, they received instructions on how
to complete it and accordingly, all subjects did it with no
further assistance. Next, their daily VAS scores and the
PPT were assessed as well.
The acupuncture needles No. 30 x 35, 40 x 25, and 50 x
25 (Dong Bang, Korea) were used based on the subjects’
body shape (obese or lean). All study subjects received 5
sessions of DN within 2 weeks and one day after the last
session all patients were assessed again.
Assessment of Pain Severity
To assess the severity of pain, the VAS method was used
before and after the treatment. According to this method,
a line graded from 0 to 10 was used to score the pain. The
subjects were asked to score their pain according to the
rating scale ranging from 0 referring to no pain and 10
representing the highest degree of pain they have ever
experienced. The reliability and validity of the test were
confirmed in previous studies (20,21).

Assessment of the Disabilities of the Arm, Shoulder, and
Hand
The DASH questionnaire was used to assess the disability
of the upper limbs. Huisstede et al reported that the
DASH questionnaire can also reveal the level of functional
ability in patients with myofascial pain syndrome. The
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Results
Twenty subjects (16 women and 4 men) aged 20-60 years
were included in this study for 2 weeks. The demographic
data of the subjects are provided in Table 1. Table 2
presents the results of the VAS, PPT, and DASH, as well
as the paired t test. The median VAS score improved from
7.05 before the intervention to 2.90 after the intervention.
In addition, the median PPT increased from 25.83 before
the intervention to 34.22 after the intervention. The DASH
also improved from 35.86 before the intervention to 15.14
after the intervention (Figure 1). All data were analyzed
to confirm the normality distribution by the KolmogorovSmirnov test. Statistical analyses using the paired t test
demonstrated a significant difference in the studied
variables before and after the intervention (Table 2).
Discussion
To the best of our knowledge, this study was the first
Table 1. Demographic Data of Subjects
Minimum
Weight
Height (m)
Age
BMI, n=20

Maximum

Mean ± SD

45

98

72.55±13.46

1.54

1.89

1.7405±.087

26

50

41.95±6.73

15.15

29.34

23.82±3.05

SD: Standard deviation; n: Case number.
Data include the means of height, age, and body mass index.

Table 2. Pre-post Measurement Scores for VAS, PPT, and DASH in the Subjects
Variables

Before Treatment

After Treatment

Mean ± SD

Mean ± SD

P Value

VAS

7.05

2.90

0.000

PPT

25.83

34.22

0.000

DASH

34.86

15.14

0.000

Note. SD: Standard deviation; VAS: Visual analogue scale; PPT: Pressure pain
threshold; DASH: Disability of arm, shoulder, and hand.
Data are demonstrated as means ± standard deviation of VAS, PPT, and DASH.
In addition, baseline and treatment scores indicated a significant difference.
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35
PPT

Statistical Analyses
SPSS19 was used to analyze the obtained data. Regarding
the descriptive statistics, central tendency, and dispersion
index were done for the studied variables. Additionally,
the Kolmogorov-Smirnov test was used to assess data
normality and the mean (SD) was used to express
data values. Finally, the paired t test was performed to
evaluate the significance of variables before and after the
intervention.
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reliability and validity of the DASH questionnaire were
also confirmed in previous studies (24). Mousavi et al
translated DASH into Persian and then assessed and
confirmed the validity and reliability of the questionnaire
(25). The patients completed DASH before and after the
intervention and the score of each item was separately
used to compare before and after the intervention.

20
15
10
5
0

Figure 1. (A) Pain intensity (VAS score) after treatment compared with before
treatment. (B) Pressure pain threshold (PPT) after treatment compared with
before treatment. (C) DASH after treatment compared with before treatment

one to focus on multiple TrPs on shoulder muscles. The
results of our study showed a significant difference in pain
parameters before and after care. In a recent study, Lobo
treated 20 patients (aged 65 years) who had nonspecific
shoulder pain with active and latent MTrPs of the
infraspinatus muscle. The subjects in the experimental
group received one session of deep dry needling (DDN)
on active and latent MTrP and the control group (CG)
only received active MTrP. Pain intensity (PI), PPT
on the anterior deltoid, extensor carpi radialis brevis
muscles, and grip strength were assessed before and after
treatment. The results revealed significant differences
(P < 0.05) indicating the PPT improvement of the extensor
carpi radialis brevis and PI in the experimental group in
post-treatment evaluations, but no significant difference
was found for grip strength (26). Tejera-Falcón et al
evaluated the effectiveness of DN within a technique of
manual physiotherapy and therapeutic exercise in the cure
of chronic nonspecific shoulder pain. They measured VAS
as the main outcome, as well as DASH, PPT, and the ROM.
Based on the findings of this study, combination therapy
(DN + manual physiotherapy or exercise program) was
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an effective method in patients with chronic unspecific
shoulder pain which reduced pain while not improving
DASH, PPT, and ROM (27). However, our results showed
statistically significant improvement release in the
intensity of pain, the increase of PPT, and the decrease of
the DASH score.
In another study, one session of the DN technique
was used for 20 subjects with upper trapezius MTrPs
and PI, the neuromuscular junction response (NMJR),
sympathetic skin response (SSR), and PPT were assessed
immediately after DN. The results represented significant
amendments in pain, PPT, SSR latency and amplitude,
post-treatment, as well as the NMJR reduction, and return
to normal state after DN (28).
In a similar randomized clinical trial, Pérez-Palomares
et al investigated the effectiveness of DN together with
evidence-based individual physical therapy for treating
shoulder pain. In general, 120 patients suffering from
general shoulder pain were divided into two groups. Data
analysis showed no significant differences between the
groups even though both groups had less pain after the
treatment (29).
Similarly, Téllez et al conducted a study on 44 people
who suffered from pain in their necks and active MTrPs
in the trapezius muscle. They were randomly assigned to
the DDN or CG. All patients with MTrPs in the trapezius
muscle in the DDN group were treated with DDN in
addition to the passive stretch to their trapezius muscle.
The subjects of CG only received a passive stretch. The PI
(VAS), the cervical ROM, PPT, and muscle strength were
measured before and after treatment and 15 days follow
up. The obtained data revealed significant VAS and PPT
differences in the DN group but no significant difference
was observed for ROM and muscle strength (30).
Gerber reported a significant pain reduction following
the DN technique in 56 patients and thus attributed the
success to better regional blood circulation and changes
in TrPs conditions (17). Further, Casey Unverzagt et al
mentioned that the DN technique was an impressive
method in the care of TrPs and reduced pain in such
regions (31). They only concentrated on a single muscle.
However, the current study evaluated 3 to 5 shoulder girdle
muscles and compared the results. Furthermore, Hsieh et
al used the DN technique to treat TrPs in infraspinatus
and reported the increased PPT following the intervention
(21). Moreover, Ziaeifar et al applied DN to treat TrPs in
the upper trapezius muscle and reported the PPT increase
after the intervention but found no significant difference
between the control and trial groups. Therefore, they
suggested that the results are probably contributed to the
tissue damage caused by DN (16). However, the current
study assessed pain-associated parameters on the day after
entering DN when the injuries reduced to its minimum.
In addition, similar studies indicated that DN is
an adequate therapeutic method for the treatment of
myofascial pain syndrome accompanied by TrPs. Some
288

studies demonstrated that the effectiveness of the DN
method is the result of its mechanical, neurophysiologic,
and biochemical effects (15,32).
Additionally, Simons et al showed that the other
available treatments can increase BP in the region, which
facilitates the improvement of sarcomeres length and the
relief of pain (33). In another study, Shah et al reported the
increase of regional BP and consequently, the reduction of
pain while the needle entered the TrPs (34).
Some researchers evaluated the mechanical effects of
the DN technique and reported that while DN enters TrPs,
the cross-bridge between actin and myosin is opened and
sarcomeres return to their normal size. Hence, the activity
of A-delta fiber reduces and thus leading to pain relief
(35,36). In addition, Sim used the DASH questionnaire to
evaluate patients with MTrPs and confirmed its validity
and reliability and reported that the DASH score indicates
the functional disabilities of the patient, which has a
strong relationship with his/her quality of life (37).
Boyling and Jull conducted several studies and reported
that according to the biological cycle of trauma-injurypain, the repair of anatomical, kinetic, social, and
rationalized elements influencing the cycle, any pain
in upper organs can influence functional ability on an
individual. Further, the findings indicated that changes in
any aforementioned factors affect the reduction of pain or
improvement of the disability level (38).
Similarly, Ziaeifar et al applied the DN method to
cure TrPs in the upper trapezius muscle and reported
improvement in the functional status of patients based on
the DASH (16).
Furthermore, Hsieh et al used the DN technique on TrPs
in the rabbit and reported improvements in the function
of the muscle and an increase in the level of β-endorphin
in peripheral blood circulation, as well as a reduction
in P content secretion in the muscle with TrPs and the
associated spinal cord dorsal horn. Moreover, previous
evidence showed changes in the content of biomarkers
in the tissue surrounding MTrP and the increase of PPT.
And improvement of DASH can be attributed to these
changes due to the physiologic role of biomarkers in pain
control (39).
Conclusions
According to previous research studies and the current
study, the DN technique is effective in MTrPs and can
relieve pain parameters. In addition, according to human
and animal studies on this therapeutic method, DN can
treat MTrPs by affecting tissue and blood biomarkers.
Conflict of Interests
The authors declared no conflict of interests in this study.
Ethical Issues
This study was confirmed by the Ethics Committee of the
local university (Registered No. 13950400).

Crescent Journal of Medical and Biological Sciences, Vol. 7, No. 2, April 2020

Naghikhani et al

Financial Support
The project was financially supported by the Immunologic
Research Center of Tabriz University of Medical Sciences,
Tabriz, Iran.

13.

Acknowledgments
This study was done as part of a Ph.D. thesis submitted by
Mehrdad Naghikhani in Immunologic Research Center of
Tabriz University of Medical Sciences, Iran.

15.

References
1.

Cerezo-Téllez E, Torres-Lacomba M, Mayoral-Del Moral
O, Sánchez-Sánchez B, Dommerholt J, Gutiérrez-Ortega
C. Prevalence of myofascial pain syndrome in chronic
non-specific neck pain: a population-based cross-sectional
descriptive study. Pain Med. 2016;17(12):2369-2377.
doi:10.1093/pm/pnw114
2. Simons DG. Understanding effective treatments of
myofascial trigger points. J Bodyw Mov Ther. 2002;6(2):8188. doi:10.1054/jbmt.2002.0271
3. Uemoto L, Nascimento de Azevedo R, Almeida Alfaya T,
Nunes Jardim Reis R, Depes de Gouvêa CV, Cavalcanti
Garcia MA. Myofascial trigger point therapy: laser therapy
and dry needling. Curr Pain Headache Rep. 2013;17(9):357.
doi:10.1007/s11916-013-0357-4
4. Celik D, Mutlu EK. Clinical implication of latent myofascial
trigger point. Curr Pain Headache Rep. 2013;17(8):353.
doi:10.1007/s11916-013-0353-8
5. Bennett R. Myofascial pain syndromes and their evaluation.
Best Pract Res Clin Rheumatol. 2007;21(3):427-445.
doi:10.1016/j.berh.2007.02.014
6. Kalichman L, Vulfsons S. Dry needling in the management
of musculoskeletal pain. J Am Board Fam Med.
2010;23(5):640-646. doi:10.3122/jabfm.2010.05.090296
7. Bron C, Dommerholt JD. Etiology of myofascial trigger
points. Curr Pain Headache Rep. 2012;16(5):439-444.
doi:10.1007/s11916-012-0289-4
8. Sarrafzadeh J, Ahmadi A, Yassin M. The effects of pressure
release, phonophoresis of hydrocortisone, and ultrasound
on upper trapezius latent myofascial trigger point. Arch
Phys Med Rehabil. 2012;93(1):72-77. doi:10.1016/j.
apmr.2011.08.001
9. Jonhagen S, Ackermann P, Saartok T, Renstrom PA.
Calcitonin gene related peptide and neuropeptide Y in
skeletal muscle after eccentric exercise: a microdialysis
study. Br J Sports Med. 2006;40(3):264-267. doi:10.1136/
bjsm.2005.022731
10. Shah JP. Integrating dry needling with new concepts of
myofascial pain, muscle physiology, and sensitization. In:
Audette JF, Bailey A, eds. Integrative Pain Medicine: The
Science and Practice of Complementary and Alternative
Medicine in Pain Management. Totowa, NJ: Humana Press;
2008:107-121.
11. Butts R, Dunning J, Perreault T, Mourad F, Grubb M.
Peripheral and spinal mechanisms of pain and dry needling
mediated analgesia: a clinical resource guide for health
care professionals. Int J Phys Med Rehabil. 2016;4(2):327.
doi:10.4172/2329-9096.1000327
12. Chou LW, Kao MJ, Lin JG. Probable mechanisms of
needling therapies for myofascial pain control. Evid

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Based Complement Alternat Med. 2012;2012:705327.
doi:10.1155/2012/705327
Dommerholt J. Dry needling in orthopedic physical therapy
practice. Orthop Pract. 2004;16(3):15-20.
Rickards LD. Therapeutic needling in osteopathic practice:
an evidence-informed perspective. Int J Osteopath Med.
2009;12(1):2-13. doi:10.1016/j.ijosm.2009.01.003
Abbaszadeh-Amirdehi M, Ansari NN, Naghdi S, Olyaei
G, Nourbakhsh MR. The neurophysiological effects of dry
needling in patients with upper trapezius myofascial trigger
points: study protocol of a controlled clinical trial. BMJ
Open. 2013;3(5). doi:10.1136/bmjopen-2013-002825
Ziaeifar M, Arab AM, Karimi N, Nourbakhsh MR. The
effect of dry needling on pain, pressure pain threshold and
disability in patients with a myofascial trigger point in the
upper trapezius muscle. J Bodyw Mov Ther. 2014;18(2):298305. doi:10.1016/j.jbmt.2013.11.004
Gerber LH, Shah J, Rosenberger W, et al. Dry needling
alters trigger points in the upper trapezius muscle and
reduces pain in subjects with chronic myofascial pain. PM
R. 2015;7(7):711-718. doi:10.1016/j.pmrj.2015.01.020
Gemmell H, Miller P, Nordstrom H. Immediate effect
of ischaemic compression and trigger point pressure
release on neck pain and upper trapezius trigger points: A
randomised controlled trial. Clin Chiropr. 2008;11(1):3036. doi:10.1016/j.clch.2007.09.001
Aguilera FJ, Martín DP, Masanet RA, Botella AC, Soler LB,
Morell FB. Immediate effect of ultrasound and ischemic
compression techniques for the treatment of trapezius
latent myofascial trigger points in healthy subjects: a
randomized controlled study. J Manipulative Physiol Ther.
2009;32(7):515-520. doi:10.1016/j.jmpt.2009.08.001
Sikdar S, Shah JP, Gilliams E, Gebreab T, Gerber LH.
Assessment of myofascial trigger points (MTrPs): a
new application of ultrasound imaging and vibration
sonoelastography. Conf Proc IEEE Eng Med Biol Soc.
2008;2008:5585-5588. doi:10.1109/iembs.2008.4650480
Hsieh YL, Kao MJ, Kuan TS, Chen SM, Chen JT, Hong CZ.
Dry needling to a key myofascial trigger point may reduce
the irritability of satellite MTrPs. Am J Phys Med Rehabil.
2007;86(5):397-403. doi:10.1097/PHM.0b013e31804a554d
Ylinen J, Nykänen M, Kautiainen H, Häkkinen A.
Evaluation of repeatability of pressure algometry on the
neck muscles for clinical use. Man Ther. 2007;12(2):192197. doi:10.1016/j.math.2006.06.010
Potter L, McCarthy C, Oldham J. Algometer reliability
in measuring pain pressure threshold over normal spinal
muscles to allow quantification of anti-nociceptive
treatment effects. Int J Osteopath Med. 2006;9(4):113-119.
doi:10.1016/j.ijosm.2006.11.002
Huisstede BM, Feleus A, Bierma-Zeinstra SM, Verhaar
JA, Koes BW. Is the disability of arm, shoulder, and
hand questionnaire (DASH) also valid and responsive
in patients with neck complaints. Spine (Phila Pa 1976).
2009;34(4):E130-138. doi:10.1097/BRS.0b013e318195a28b
Mousavi SJ, Hadian MR, Abedi M, Montazeri A.
Translation and validation study of the Persian version of
the Western Ontario Rotator Cuff Index. Clin Rheumatol.
2009;28(3):293-299. doi:10.1007/s10067-008-1042-6
Castro-Sanchez AM, Garcia-Lopez H, Mataran-Penarrocha

Crescent Journal of Medical and Biological Sciences, Vol. 7, No. 2, April 2020

289

Naghikhani et al

27.

28.

29.

30.

31.
32.

GA, et al. Effects of dry needling on spinal mobility and
trigger points in patients with fibromyalgia syndrome. Pain
Physician. 2017;20(2):37-52.
Tejera-Falcón E, Toledo-Martel NDC, Sosa-Medina
FM, et al. Dry needling in a manual physiotherapy and
therapeutic exercise protocol for patients with chronic
mechanical shoulder pain of unspecific origin: a protocol
for a randomized control trial. BMC Musculoskelet Disord.
2017;18(1):400. doi:10.1186/s12891-017-1746-3
Abbaszadeh-Amirdehi M, Ansari NN, Naghdi S, Olyaei G,
Nourbakhsh MR. Neurophysiological and clinical effects
of dry needling in patients with upper trapezius myofascial
trigger points. J Bodyw Mov Ther. 2017;21(1):48-52.
doi:10.1016/j.jbmt.2016.04.014
Pérez-Palomares S, Oliván-Blázquez B, Pérez-Palomares
A, et al. Contribution of dry needling to individualized
physical therapy treatment of shoulder pain: a randomized
clinical trial. J Orthop Sports Phys Ther. 2017;47(1):11-20.
doi:10.2519/jospt.2017.6698
Cerezo-Téllez E, Lacomba MT, Fuentes-Gallardo I, Mayoral
Del Moral O, Rodrigo-Medina B, Gutiérrez Ortega C. Dry
needling of the trapezius muscle in office workers with
neck pain: a randomized clinical trial. J Man Manip Ther.
2016;24(4):223-232. doi:10.1179/2042618615y.0000000004
Unverzagt C, Berglund K, Thomas JJ. Dry needling for
myofascial trigger point pain: a clinical commentary. Int J
Sports Phys Ther. 2015;10(3):402-418.
Dommerholt J, Bron C, Franssen J. Myofascial trigger

33.

34.

35.
36.
37.

38.
39.

points: an evidence-informed review. J Man Manip Ther.
2006;14(4):203-221. doi:10.1179/106698106790819991
Simons DG, Hong CZ, Simons LS. Endplate potentials are
common to midfiber myofacial trigger points. Am J Phys
Med Rehabil. 2002;81(3):212-222. doi:10.1097/00002060200203000-00010
Shah JP, Danoff JV, Desai MJ, et al. Biochemicals associated
with pain and inflammation are elevated in sites near
to and remote from active myofascial trigger points.
Arch Phys Med Rehabil. 2008;89(1):16-23. doi:10.1016/j.
apmr.2007.10.018
Dommerholt J, Mayoral del Moral O, Gröbli C. Trigger
point dry needling. J Man Manip Ther. 2006;14(4):70E-87E.
doi:10.1179/jmt.2006.14.4.70E
Dommerholt J. Dry needling - peripheral and central
considerations. J Man Manip Ther. 2011;19(4):223-227. doi
:10.1179/106698111x13129729552065
Sim YJ, Lim JY, Kang EK. Assessment of quality of life and
disability in patients with myofascial pain syndrome. Am
J Phys Med Rehabil. 2006;87(11):e21-e7. doi: 10.1016/j.
apmr.2006.08.124.
Boyling JD, Jull GA. Grieve’s Modern Manual Therapy: The
Vertebral Column. Elsevier Health Sciences; 2004.
Hsieh YL, Yang SA, Yang CC, Chou LW. Dry needling at
myofascial trigger spots of rabbit skeletal muscles modulates
the biochemicals associated with pain, inflammation,
and hypoxia. Evid Based Complement Alternat Med.
2012;2012:342165. doi:10.1155/2012/342165

Copyright © 2020 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

290

Crescent Journal of Medical and Biological Sciences, Vol. 7, No. 2, April 2020

