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. ABSTRACT

(© 2018 The Authors. This is an open access . . . . .
article under the CC-By-NC license. . Background: Few studies have compared superficial and deep dry needling techniques in treatment

of trigger points in patients with Myofascial Pain Syndrome (MPS).

Objectives: To compare the effects of Superficial Dry Needling (SDN) and Deep Dry
Needling (DDN) on Range of Motion (ROM) and functional ability in subjects with upper
trapezius MPS.

Materials & Methods: This is a quasi-experimental study conducted on 50 patients with MPS of
upper trapezius muscle. They were randomly divided into two groups of 25 treated with SDN and
DDN. They were examined in Physiotherapy Clinic of Iran University of Medical Sciences during
2016-2017. Neck disability and cervical ROM were measured using Neck Disability Index (NDI)
instrument a goniometer, respectively. The subjects were evaluated before the treatment, after the
treatment, and 7-and 15-day follow-up periods. The Independent t-test and ANOVA were used to
compare the two groups at different times of evaluation.

Results: There was no significant difference between SDN and DDN groups in terms of age
(P=0.41), weight (P=0.99), and height (P=0.51). Interaction effect between group and time on the
lateral cervical ROM over the unaffected side and NDI were significant (P<0.001). The simple main
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Highlights

® Both methods of superficial and deep dry needling are effective in improving functional parameters of subjects with
muscle myofascial pain.

o In short term, there was no major difference between superficial dry needling and deep dry needling methods.

o [t seems that long-term effects of deep dry needling on functional parameters is superior to superficial dry needling
in subjects with muscle myofascial pain.

Plain Language Summary

Dry needling is a new method to relieve muscular pain. Recently, several studies have evaluated the effectiveness
of superficial and deep dry needling in patients with trapezius muscle myofascial pain separately. The purpose of this
research was to compare the efficacy of these two methods in subjects with chronic neck pain due to upper trapezius
muscle myofascial pain. The findings showed that both methods were effective on improving functional parameters in

short term but long-term effects of deep dry needling may be better than superficial dry needling .

Introduction

eck pain is a common disorder in people

with chronic pain. Among many causes of

pain and disability in this area, Myofascial

Pain Syndrome (MPS) of upper trapezius

muscle is one of the most important ones
[1]. MPS is a common, non-joint, and musculoskeletal
disorder characterized by the presence of trigger points
[2]. Other symptoms of this disease are twitch response
during pressure, Reduced Range of Motion (ROM),
and other signs of autonomic system [3]. Active trigger
points are the main cause of pain in 85% of patients with
musculoskeletal pain [2, 3].

According to the European Union consisting of 15
European countries, about 25% and 15% of workers,
reported shoulder/neck pains and arm pain with myofas-
cial origin, respectively [4]. So far, several kind of thera-
pies have been used for MPS [5]. Dry needling is one of
the most important therapeutic approaches in individuals
with MPS and its clinical effectiveness has recently been
studied [2, 4, 5].

Dry needling is performed by different methods such as
superficial, deep, and fascia [3, 5]. In many studies, the
effects of these methods on the treatment of MPS have
been reported and in some studies, these methods have
been compared with each other [5, 6]. Although many
studies have been conducted on dry needling methods,
but in a few studies, superficial and deep dry needling
techniques have been compared to each other [7]. How-
ever they have not considered the effects of each of these

two methods on MPS. Moreover, most of them are relat-
ed to the Chinese acupuncture methods [8-10]. Consid-
ering this limitation, this study attempts to compare the
effects of superficial and deep dry needling techniques
on the clinical factors of cervical ROM and neck dis-
ability, which naturally highlights important points in
the superiority of therapeutic approaches that are very
important from a clinical point of view.

Materials and Methods
Study design and population

The present study is a quasi-experimental study where
50 patients with MPS of upper trapezius muscle were
randomly divided into two groups of 25 treated with Su-
perficial Dry Needling (SDN) and Deep Dry Needling
(DDN). Study variables were Range of Motion (ROM)
and Neck Disability Index (NDI). The study inclusion
criteria were as follows: Being 2 to 40 years old and hav-
ing a chronic neck pain that started at least 3 months.
Also, the diagnosis of active Trigger Points (TrPs) in the
main site of the upper trapezius muscle (the midpoint of
the line between the 7" cervical vertebra and acromion
process) was performed by a physiotherapist based on
Travell and Simons’ criteria: 1. The presence of a taut
band in the muscle; 2. Presence of tender nodule in the
muscle; and 3. The reproduction of pain during compres-
sion of TrPs (in the back and sides of the neck, around
the temple, above the eye area, and on the jaw in the
affected side) [1].
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The study exclusion criteria were as follows: having
fibromyalgia based on the criteria of the American Col-
lege of Rheumatology (1990) with the following symp-
toms in at least 11 points out of 18 tender point sites:
attachment area of suboccipital muscles, low neck area,
trapezius, supraspinatus, second rib, lateral epicondyle,
gluteal, greater trochanter, and knee; having trigeminal
neuralgia, rheumatoid arthritis, theumatic diseases, de-
generative diseases, fracture, dislocation, inflammation,
bursitis, and severe dryness of the joints, shoulder and
neck myopathy, neuropathy, myelopathy and torticollis;
having a history of operation in neck and shoulder and
in other areas of the body; having history of injection
or acupuncture in the trigger points of upper trapezius
muscle; having cancer, infection, pulmonary pain and
disease, and acquired immunodeficiency virus; doing
athletic exercises (because athletes may differ in terms
of muscle stiffness, muscle thickness and fascias as
well as the quality of exercise); having substance abuse
or taking corticosteroids; being pregnant; having con-
tinuous physical therapy or exercise during the last two
weeks; taking sedative medications or drinking alcohol
one week before the evaluation; having mental and cog-
nitive impairment as well as uncorrected vision impair-
ment; and having history of neck injury or whiplash in
the last three months.

Study procedure

The subjects first completed the consent form and then
the demographic form as well as the NDI questionnaire.
At the first session, they were evaluated, and then re-
ceived 3 sessions of dry needling treatment every other
day. After treatment and two on the 7™ and 15" day of
follow-up, they were re-evaluated. Since the group with
no treatment was not ethically possible, there was no
control group. Medications used by the subjects in the
two groups of SDN and DDN were the same.

After the evaluation, the patients were asked to lie in
prone position with hands placed under the forehead.
To maintain the location of TrPs during the treatment
session, non-muscular sites such as spinous process of
7% cervical vertebra, clavicle and scapula spine were
used. An alcohol solution was used to disinfect the area,
and the examiner used sterilized latex gloves. In DDN
group, the used needle had 50 mm length and 0.25 mm
diameter, while in the SDN group, the used needle with
a length of 20 mm and a diameter of 0.25 mm, pene-
trated only up to 5 mm (equal to the distance between
the catheter tip and needle tip). It should be noted that
the type and country of manufacture and the length of
needles used in the two groups as well as the sites of
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needling (the midline between the 7™ cervical vertebra
and acromion process that had already checked with re-
gard to presence of active trigger point there) were the
same. The subject would enter the study if he had at least
one active trigger point at that site.

After detecting the location of TrPs by touching the
mentioned site, the therapist’s second and third fingers
of nondominant hand were kept in place. Then, the ther-
apist by his dominant hand pierced the needle into the
skin to reach the TrPs (one group superficial penetration
and another group deep penetration). Signs of reaching
the TrPs was the presence of local twitch response or
the recognition of pain. From this moment, the needle
was inserted the treated TrP eight times with a fast-in
and fast-out technique in a cone pattern. After the final
movement, the needle was left in place for 5 minutes
based on the suggestions of previous studies [2, 5, 6]
and then removed.

In SDN method, the length of needle insertion was also
based on the distance between the catheter tip and needle
tip, and inserted at the point with active TrP which was
already detected. Post-treatment evaluations included: 1.
Measurement of disability using NDI tool: Persian ver-
sion of NDI was used to assess the neck pain affected
by performing daily activities, which included following
subscales: pain intensity, personal activities, lifting ob-
jects, reading, headaches, concentration, work, driving,
sleeping, and recreation activities [11]; 2. Measurement
of ROM of lateral flexion of neck with a goniometer:
Forward head angle was measured while the patient was
in an upright seated position, actively moving his neck
to one side without turning, bringing the ear toward the
shoulder until pain elicitation. The fixed arm of the goni-
ometer was placed perpendicular to the ground, the axis
on the spinous process of the 7" cervical vertebra, and the
removable arm in the midline of the cervical spine [12].

Results

Demographic characteristics of participants are shown
in Table 1. All patients participated in the treatment ses-
sions and in both evaluation stages (the rate of sample
drop was zero). The results of Kolmogorov-Smirnov
(K-S) Test showed that variables of age, weight and
height were normally distributed (P>0.05). Standard
Error of Measurement (SEM), Intra-class Correlation
Coefficients (ICC), and Minimal Detectable Changes
(MDOC) related to the study variables obtained from 12
patients are presented in Table 2.
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Table 1. Demographic characteristics of study participants (n=25 in each group)

Variable Group MeantSD Sig.
SDN 26.80+4.32
Age (y) 0.52
DDN 25.28+4.5
SDN 63.8818.71
Weight (kg) 0.29
DDN 61.52+7.07
SDN 167.72+4.8
Height (cm) 0.11
DDN 165.08+6.57
DN .0316.
Duration of daily activity S 3.03£6.54 0.50
h L
(h) DDN 2.74+5.40
SDN 10.6+8.39
Duration of disease (mon) 0.26
DDN 8.64+2.36

The Independent t-test was used to assess the homoge-
neity of quantitative variables between the two groups
before the treatment, and the results showed that the
studied variables were not significantly different in both
groups before the treatment. Hence, two groups were
homogenous in terms of study variables (Table 3). Table
3 presents Standard Error of Measurement (SEM), Intra-
class Correlation Coefficients (ICC), and Minimal De-
tectable Changes (MDC) of the study variables obtained
from 12 patients.

According to the ANOVA results in Table 4, it can be
seen that the interaction effect between group and time
on the lateral flexion of neck toward the non-affected side
is significant (P<0.001). This indicates that the changes
in the cervical ROM before and after treatment and in
the follow-up periods of 7 and 15 days are different be-
tween the two groups. The simple main effect of group
on the lateral flexion ROM of neck in patients after treat-
ment (P=0.001), and in the follow-up period (P<0.001)
was statistically significant. The simple main effect of
time on the lateral flexion of neck was also significant

CINS

(P<0.001) which indicates that the change in the cervi-
cal ROM before and after treatment and in the follow-up
periods was significantly different.

ANOVA results also showed that the interaction effect
of group and time on NDI was significant (P<0.001).
This indicates that the changes in the NDI before and
after treatment and in the follow-up periods of 7 and 15
days are different between the two groups. The simple
main effect of time and group on NDI were significant
(P<0.001) which shows that the change in the NDI be-
fore and after the treatment and in the follow-up periods
was significantly different (Table 5).

Discussion

The results of the current study showed that the cer-
vical ROM of patients with MPS had progressively
increased in both treatment groups over time. MPS re-
duces the ROM, although this reduction may not be too
much [13]. This may lead to pain, fiber contraction, re-
duced distance between cervical vertebrae, and muscle

Table 2. SEM, MDC and ICC results of study variables in patients with myofascial pain syndrome

Intra-Session ICC

Variable Inter-Session ICC SEM MDC
Test Retest

Cervical ROM 0.86 0.85 1.21 2.23

NDI score 0.91 0.92 2.73 5.36

@ CINS
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Table 3. Comparing study variables in both groups before the intervention

Group Variable Min Max MeantSD Sig. (K-S Test)
NDI 18 41 32.29+6.78 0.90
SDN Cervical ROM (degree) 29.4 40.9 37.316.35 0.83
VAS score 3 6.5 5.2+0.86 0.44
NDI 20 40 30.96+6.12 0.82
DDN Cervical ROM (degree) 29.6 40.5 35.7443.39 0.96
VAS score 3 6.5 5.06+0.85 0.72

Table 4. Between-group comparison of neck lateral flexion in subjects with MPS

Source F Sig.
Group 6.424 0.015
Time 824.674 0.001
Time*Group 255.695 0.001

spasm [14]. Therefore, attention to measuring the ROM
is important not only in the neck but also in the further
regions such as shoulder and wrist [15]. Pavkovich re-
ported that dry needling of TrPs in the upper trapezius,
levator scapula, supraspinatus, and infraspinatus does not
affect ROM of neck and shoulder. He blamed the fusion
of cervical vertebrae as the reason for this outcome [16].

Rock and Rainey reported that two sessions of dry nee-
dling with intramuscular electrical stimulation on thoracic
spine can reduce pain and improve ROM of patients with
MPS of multifidus muscle, but they did not provide any
explanation for the cause of the change in these parame-
ters [17]. In their study, changes were measured in a short
period and there was no control group and dry needling
was not the only used method, and an electrical stimu-
lation with a frequency level of 1.5 Hz was also used.

Therefore, pain reduction can be attributed to the simulta-
neous use of dry needling and electrical stimulation.

Ceccherelli et al. by comparing superficial and deep
acupuncture, found out that at the end of the treatment
there was no evidence of significant statistical differ-
ences between two methods; however, pain reduction
was greater in the group treated with deep acupuncture.
But, there was a significant difference between the two
groups after the 3-month follow up, with a better result in
the deeply stimulated group [9]. It seems that changes in
the ROM using SDN method are less compared to DDN
technique [10].

One of the reasons is that in the SDN, no changes in
muscle fiber density of TrPs or local twitch response
occurs. Although the pain may be reduced, but due to

Table 5. Between-group comparison of neck disability scores in subjects with MPS

Source F Sig.
Group 29.91 P<0.001
Time 368.109 P<0.001

Time*Group 195.137 P<0.001
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the lack of change in the density and structure of TrPs
fibers, the change in ROM using SDN method is not
very evident. On the other hand, in our study, the group
treated with DDN had no significant difference with
SDN group after treatment, probably due to muscle
soreness. However, in the follow-up periods of 7 and 15
days, due to the decrease in inflammation and wounds
in fibers, the increase in the ROM was significantly
different from that of the SDN group before and after
the treatment. Hence, the ROM in the SDN group was
not significantly changed at different times after treat-
ment and in the 7- and 15-day follow up periods, but in
the DDN group these changes increased significantly
over time. Neck disability gradually decreased in both
groups over time, where it was higher in the DDN. The
NDI change in DDN group was 8, and in SDN group
2 (Mean difference=6.2). The MDC for NDI score has
been reported as 5 [18].

In studies that compare the effects of deep and superfi-
cial DN, the intensity of pain has been mostly measured.
In most studies, higher pain reduction has been reported
in patients treated with DDN [9, 10]. Few studies have
measured NDI changes [7]. In the present study, the ef-
fect of SDN technique on NDI was not significant,
whereas in the DDN group these changes were higher
and significant. Improvement of functional ability with
DDN method in patients with chronic low back pain
has also been reported due to the reduction of pain and
mechanical sensitivity [19]. Koppenhaver et al. reported
25% improvement in functional ability of low back pain
patients with MPS of multifidus muscle following one
session of dry needling [20]. Arendt-Nielsen and Grav-
en-Nielsen stated that the TrPs in the muscle can cause
movement changes (such as reduced ROM of weak ar-
eas and reduced concurrent contraction) as well as sen-
sory changes (such as pain and tenderness) [21].

In most studies, the method of DDP technique has
shown significant effects on functional ability of the neck
during even one treatment session [20]. Ziaeifar showed
that two sessions of DDN on upper trapezius muscle can
improve the disability of arm, although this improve-
ment was not much in comparison with compression
technique [22]. They used DASH (the Disability of Arm,
Hand, and Shoulder) instrument which is mainly used
to measure the functional ability of the upper limb. As
previously mentioned, the pain of the upper trapezius
muscle is toward the back of neck, head and jaw. The
use of NDI questionnaire (used in the present study) may
report different results.

October 2018, Volume 4, Issue 4, Number 15

Conclusion

The changes in the range of motion and the functional
ability of the neck were observed over time when super-
ficial and deep dry needling techniques were used. How-
ever, these changes were more significant and prominent
in patients treated with deep dry needling, especially in
the follow-up periods.
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