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ABSTRACT
Objective: The aim of this study is to evaluate the effectiveness of dry needling (DN) with fast-in and fast-out technique for myofascial 
trigger points (MTrPs) in the upper trapezius muscle associated with neck pain.
Patients and Methods: Patients aged 18-70 years, who have had neck pain at least one active MTrP in the upper trapezius muscle 
treated with DN, were included in the study. Pain and disability were assessed with Numeric Rating Scale (NRS) and Neck Disability 
Index (NDI) before treatment (T0), after first session (T1) and after last session (T2). Number of MTrPs where DN was performed 
and the number of DN sessions were recorded. Patients were evaluated based on the minimal clinically important change (MCIC) 
scores for NRS and NDI.
Results: A total of 76 patients (Female: 67, Male: 9) were included in the study. Median number of DN sessions was 3 and median of 
MTrPs that DN performed was 4. Both NRS and NDI showed significant improvement at T1 and T2. More than 90% of patients had 
MCIC at T1 and T2.
Conclusion: Dry needling with fast-in and fast-out technique is effective for pain and disability management in patients with neck 
pain due to MTrPs.
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1. INTRODUCTION

A myofascial trigger point (MTrP), defined as a hyperirritable 
nodule in a taut band of the muscle, is a neuromuscular 
dysfunction caused by the unaccustomed overload of the muscles 
[1]. The compression of the trigger point is painful, provokes the 
characteristic referred pain and sensation of the patient, and may 
cause sensory, motor and autonomic symptoms [2]. Repetitive 
minor microtraumas, acute musculoskeletal injuries, sudden 
eccentric or concentric contractions, postural and emotional 
stress, compressive loading and dehydration are thought to play 
a role in its etiology. Although, the underlying mechanism of 
the MTrP has not been clearly defined, inappropriate activity of 
acetylcholine (ACh) at the neuromuscular junction is the most 
accepted hypothesis [3]. The inhibition of ACh esterase and 
upregulation of ACh receptors, as well as the excessive release 
of ACh, are associated with the development of taut bands and 
trigger points due to a sustained sarcomere contraction which 

leads to increased metabolism, local ischemia and hypoxia [4]. 
Consequently, the increased release of algogenic and sensitizing 
substances from the damaged tissues causes peripheral and 
central sensitization [5-7]. There are two types of MTrPs: active 
and latent [8]. While active MTrPs are spontaneously painful, 
latent MTrPs are painful with palpation and motion but not 
spontaneously. However, both may result in decreased range of 
motion, muscle weakness and dysfunction, and reproduce the 
symptoms of a variety of chronic pain disorders such as tension-
type headache, migraine, temporomandibular joint disorders, 
mechanical neck pain, shoulder pain, lateral epicondylalgia, low 
back pain, plantar fasciitis and chronic pelvic pain [2,7].
Dry needling (DN) is a commonly used and increasingly 
interested non-pharmacological treatment method in which a 
filiform needle is used to penetrate the MTrP and disrupt the 
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integrity of dysfunctional endplates located near the MTrP [9]. It is 
considered that DN creates biochemical and neurophysiological 
changes at and near the MTrP and normalizes the hypersensitive 
structures [4,9]. There are different types of DN: fast-in and 
fast-out needling such as pistoning (dynamic model), leaving 
the needle in situ (static model) and rotating the needle several 
revolutions [6]. There is a debate as to which technique is ideal 
due to a lack of high-quality studies [6,10]. Although, it is 
conflicting in the literature, some authors suggested that to elicit 
local twitch response (LTR), an involuntary spinal cord reflex, is 
important for effectiveness of dry needling [11].
In the literature, there are a growing number of studies which 
report that DN of the trapezius muscle has beneficial effects on 
pain, cervical range of motion, functions and quality of life [12]. 
However, more research is needed, since the optimal number, 
duration and intensity of DN has yet to be determined for the 
successful treatment.
This study aims to evaluate whether there is a significant change 
in the pain and neck disability scores of patients with fast-in and 
fast-out DN technique, and to assess the number of sessions 
required to achieve the optimal treatment.

2. PATIENTS and METHODS

The study protocol was approved by the local ethics committee 
of Marmara University School of Medicine (approval number 
09.617). The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Study Design

Patients who had DN therapy at Marmara University Hospital 
and Sultan Abdulhamid Han Training and Research Hospital, 
Department of Physical Medicine and Rehabilitation, between 
January 2019 and January 2020, were retrospectively scanned 
from hospital records. Patients aged 18 to 70 years who 
presented with neck pain, had at least one active MTrP in 
the upper trapezius muscle and were treated with DN were 
included. The exclusion criteria were major trauma documented 
from the medical history, cervical radiculopathy, pregnancy, 
inflammatory, hormonal and neurological disorders, and severe 
psychiatric illness.
Patients who had baseline (T0), after first treatment session 
(T1) and after last session (T2) data were included in the study. 
The required data included the following: Numeric Rating Scale 
(NRS) for pain intensity and Neck Disability Index (NDI) for 
disability assessment. NRS is an 11-point numeric scale which 
ranges from 0 (no pain) to 10 (worst pain imaginable). NDI 
is a 10-item scale where each item is scored from 0 to 5, with 
the total score being the sum of all item scores; higher scores 
reflect more severe disability. Its validity and reliability has been 
studied in the Turkish population [13]. NDI was categorized as 
no disability (0-4), mild (5-14), moderate (15-24), severe (25-
34) and complete (35-50) disability [14]. A minimal clinically 
important change (MCIC) for NRS and NDI in patients with 
neck pain has been reported to be 2.5 and 3.5, respectively (15).

Procedure

Dry needling was performed for each MTrP in the upper 
trapezius, using a 25 x 0.25 mm acupuncture needle with a 
guided tube, once a week by two physicians with more than 5 
years’ experience in DN.
The method described by Hong was used. The needle was 
inserted into the active MTrP. When the first LTR was obtained, 
multiple rapid insertions of the needle were performed, in and 
out of the MTrP with fast-in and fast-out technique to get more 
LTRs [16,17]. The procedure was performed while the patients 
were lying in the prone position. A combination of stretching 
and strengthening exercises were recommended to all patients.
The number of MTrPs on which DN was performed and the 
number of DN sessions were recorded.

Statistical Analysis

The IBM SPSS Statistics 22 (SPSS IBM, Turkey) program was 
used for statistical analysis. The normality of the parameters 
was assessed with the Shapiro-Wilk test. Mean, median, 
standard deviation, minimum, maximum and frequency were 
used as the descriptive statistical methods. The Friedman test 
was used for repeated comparisons and the Wilcoxon signed 
test was performed with a Bonferroni correction for pairwise 
comparisons. The Spearman test was performed for correlation 
analysis. Results were evaluated at a 95% confidence interval, p 
< 0.05 significance level. After Bonferroni correction p < 0.017 
was considered statistically significant.

3. RESULTS

Overall, 76 patients fulfilling the inclusion criteria (Female: 
67, Male: 9), among a total of 104 patients who had trapezius 
DN applied due to neck pain, were included in the study. The 
demographic and clinical data are summarized in Table I.
The median number of DN sessions performed was 3, although, 
in 3 patients only one session of DN was performed because 
the patients’ pain and disability recovered totally. The median 
number of MTrP that DN was performed on was 4 (Table I).

Table I. Clinical and demographic data of the patients

Age (years) (mean±SD) (min-max) 40.72±11.66 (22-70)
Gender (Female/Male) 67/9
Comorbidities Hypertension (n) 

Diabetes mellitus (n) 
Hypothyroidism (n)

13 
6 
1

Symptom duration (months) (median) (min-max) 12 (2-48)

Number of DN sessions (median) (min-max) 3 (1-10)

Number of MTrP (median) (min-max) 4 (2-6)
DN: Dry Needling, MTrP: Myofascial trigger point, min: minimum, max: 
maximum

Neck pain and disability scores had significantly reduced at T1 
and T2 (Figure 1) (Table II). When MCIC was analysed for NRS 
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Table IV. Correlation analysis between dry needling parameters and 
change of pain, disability scores

Symptom 
duration

Number of DN 
session

Number of 
MTrP

Symptom 
duration

p 
r

- 0.000 
0.503

0.000 
0.514

Number of 
DN session

p 
r

0.000 
0.503

- 0.000 
0.447

Number of 
MTrP

p 
r

0.000 
0.514

0.000 
0.447

-

NRS T0-T1 p 
r

0.035 
-0.242

0.669 
-0.050

0.766 
-0.035

NRS T0-T2 p 
r

0.046 
-0.234

0.839 
0.024

 0.606 
-0.061

NDI T0-T1 p 
r

0.282 
0.125

0.113 
0.183

0.000 
0.488

NDI T0-T2 p 
r

0.030 
0.255

0.002 
0.365

0.000 
0.469

Spearman test, DN: Dry Needling, MTrP: Myofascial trigger point, T0: baseline, 
T1: after first treatment session, T2: after last treatment session

There were no recorded early or delayed procedure-related 
complications except post needling local soreness, which lasted 
no longer than 72 hours.

4. DISCUSSION

This study revealed that DN of MTrP on the trapezius muscle is an 
effective method in patients with neck pain. In the past two to three 
decades, there have been an increasing number of studies in which the 
beneficial effects of DN have been demonstrated on neck disability 
and pain [12,18-23]. However, different types of DN modalities were 
used in these studies. Therefore, the optimal treatment modalities 
are unknown and more studies are required in this trending topic 
to provide more information. In this study, we used fast-in and 
fast-out technique and aimed to obtain LTRs. Although, there is an 
expert opinion about this technique which suggests that it is more 
beneficial than other techniques, evidence regarding the efficiency 
of fast-in and fast-out technique is limited in the literature [6]. In 
accordance with previous studies, the current study showed that 
pain and disability scores of patients were significantly improved 
after both first and last session with DN using fast-in and fast-out 
technique [23,24]. Additionally, for the interpretation of treatment 
effects, it is not only important to know whether the results of 
outcome measurements are significantly changed, but also whether 
these changes are meaningful for patients (15,25) . MCIC is strongly 
recommended for evaluation of relevant changes in clinical practice 
and research. In this study, we used the cut-off points of 3.5 for NDI 
and 2.5 for NRS which were determined by patients and clinicians 
as MCIC for patients with neck pain in a previous study [15]. Based 
on these values, more than 90% of patients had minimal clinical 
improvement for both outcome measures in this study.

and NDI, more than 90% of patients had MCIC at T1 and T2 
(Table III).

Table II. Pain and disability outcomes of the patients
NRS NDI

T0 median (min-max) 7 (5-10) 18 (8-35)
T1 median (min-max) 3 (0-7) 8 (0-28)
T2 median (min-max) 3 (0-8) 4 (0-28)
p* 0.000 0.000
p** T0-T1 

T0-T2
0.000 
0.000

0.000 
0.000

*Friedman test, **Wilcoxon signed-rank test 
NDI: Neck Disability Index, NRS: Numeric Rating Scale, min: minimum, max: 
maximum 
T0: baseline, T1: after first treatment session, T2: after last treatment session

Table III. Clinical important change of pain and disability scores
T0-T1 (n=76) T0-T2 (n=73)

NRS MCIC n(%) 69 (90.7) 67 (91.7)
NDI MCIC n (%) 72 (94.7) 71 (97.2)

NDI: Neck Disability Index, NRS: Numeric Rating Scale, MCIC: Minimal Clinical 
Important Change, T0: baseline, T1: after first treatment session, T2: after last 
treatment session

T0 T1 T2
0

2

4

6

8

10
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16

18

20

7.3

2.94 2.49

18.78

7.9

5.83

NRS ND I

Figure 1. Pain and disability score change over time

There was a moderate positive correlation between symptom 
duration, number of DN sessions and number of MTrP. There 
is a weak negative correlation between symptom duration 
and change of NRS and NDI. A weak positive correlation was 
detected between the number of DN sessions and change of 
NDI. In addition, there was a moderate positive correlation 
between the number of MTrP on which DN was performed and 
change of NDI (Table IV).
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One of the frequent questions about DN is how many sessions 
should be applied [6]. In the current study, the number of 
DN sessions was in line with previous studies, ranging from 
1 to 10 with a median of 3 [6,23]. We limited the number of 
DN to a maximum of 10, otherwise the maximum number of 
DN would have been higher than 10. We also demonstrated 
that the number of DN sessions correlated with symptom 
duration and the number of MTrPs. This also supports the 
idea that, while subacute MTrPs resolve with less number of 
DN sessions, chronic MTrPs require more sessions [6]. This 
result was thought to be related with the central sensitization 
mechanism of MTrPs. It has been suggested that MTrPs cause 
a continued peripheral nociceptive afferent bombardment 
into the dorsal root ganglia, dorsal horn neurons and central 
nervous system; therefore, the presence of multiple MTrPs, or 
the presence of MTrPs for a long time, may lead to spinal and 
supra-spinal sensitization [26], Although, DN is considered to 
be able to reduce central sensitization by reducing peripheral 
nociception and dorsal horn neuron activity, and by activating 
central pain-inhibitory pathways, the treatment of patients 
with central sensitization is more difficult than those without 
central sensitization [7]. Short term improvements in pain may 
occur in patients with central sensitization; however, treatment 
modalities which have beneficial effects on central sensitization 
should be considered, to improve patients in the long term. In 
patients who have beneficial effects on pain with DN but require 
a multiple number of DN, as in the current study, clinicians 
should be aware that the effectiveness of DN may be short due 
to central sensitization.

Limitations

First of all, a control group, treated with other DN techniques 
or other treatment methods such as physical therapy, ischemic 
compression and manual therapy, could not be included in 
this study due to its retrospective design. In addition, we were 
not able to supervise whether patients performed exercises 
regularly, as recommended by physicians. Secondly, we did not 
evaluate the long-term results of DN which might have been 
essential, especially for patients where DN was performed 10 
times. We consider that these patients might have had central 
sensitization and the duration of DN efficacy in these patients 
would therefore have been shorter than others.

Conclusion

This study demonstrated that DN with fast-in and fast-out 
technique should be considered in the management of patients 
with neck pain due to MTrPs. It has beneficial effects on both 
pain and disability. More randomized control studies are needed 
to compare DN techniques and modalities and also to evaluate 
related factors with the efficacy of DN.
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