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Needle Diameter

ORIGINAL RESEARCH ARTICLE

Impact of Needle Diameter on
Long-Term Dry Needling
Treatment of Chronic Lumbar
Myofascial Pain Syndrome

ABSTRACT

Wang G, Gao Q, Li J, Tian Y, Hou J: Impact of needle diameter on long-term dry
needling treatment of chronic lumbar myofascial pain syndrome. Am J Phys Med
Rehabil 2016;95:483-494.

Objective: To investigate the impact of diameter of needles on the effect of dry
needling treatment of chronic lumbar myofascial pain syndrome.

Design: Forty-eight patients with chronic lumbar myofascial pain syndrome
were randomly allocated to 3 groups. They received dry needling with needles of
diameter 0.25 (group A), 0.5 (group B), and 0.9 mm (group C). Visual analog
scale evaluation and health survey were conducted at baseline and 3 months after
the treatment.

Results: Visual analog scale scores were significantly different in all groups
from baseline to 3 months. Visual analog scale scores at 3 months showed dif-
ferences between group C and the other 2 groups. When baseline and 3 months
after treatment (O day and 3 months) in each of the 3 groups was compared, there
was a difference between group C and group B. The Short Form (36) Health Survey
scores from baseline to 3 months were different within the treatment groups.

Conclusions: Visual analog scale score evaluations at 3 months showed ef-
ficacy in all groups. Results of 3 months showed that efficacy of treatment with
larger needles (0.9-mm diameter) was better than that of smaller ones (0.5-mm
diameter). The Short Form (36) Health Survey scores at 3 months indicated that
treatments with needles of varying diameters were all effective, and when the
results of 3 months were compared, there was no difference between the 3 groups.
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M yofascial pain syndrome (MPS) is a common
nonarticular local musculoskeletal pain syndrome
caused by myofascial trigger points (MTrPs) located
in the muscle, fascia, or tendinous insertions.!
Myofascial syndrome affects approximately 95% of
people with chronic pain disorders® and has been
found to be the principal cause of pain in 85% of
patients attending a pain center.® Travell and Si-
mons first used the term myofascial trigger point,
and it is defined as a palpable and most sensitive
point of tenderness in the muscle fiber tension
(hyperirritable). Pressure that stimulates the typical
MTrPs may induce pain, referred pain, and local
twitch response.* There are many factors that have
been proposed to result in the development and
persistence of MTrP pain. These factors include
anatomic abnormalities; various postural habits;
vocational activities causing excessive strain on a
particular muscle, tendon, or ligament; endocrine
dysfunctions; psychological stressors; sleep disor-
ders; and lack of exercise.””

Postural habits contribute to the development
of myofascial pain by causing excessive overload on
specific muscle groups, the quadratus lumborum
being the most commonly involved.®

There are many MPS clinical treatment methods,
and dry needling (DN) therapy has become popular
in recent years. Dry needling therapy is also known
as intramuscular stimulation, Western acupunc-
ture, and medical acupuncture.’® It does not use drug
intervention and is based on an aggressive therapy
through needle lesions (such as MPS needle in
MTrPs). Dry needling found widespread application
after the publication by Lewit (1979). In this article,
he brought up the idea that a traditional drug in-
jection therapy consists of 2 parts, the role of the
drug itself and the effect of needling, both of which
work independently.!® Since then, research on the
effect of needling has increased gradually. The
technique is called “dry needling” to distinguish
from the traditional drug injection. The application
range of DN includes treatment of MPS,'"'# and
tendon lesions and prevention of joint replacement
pain.'® There are studies on the short-term and long-
term efficacy, pathophysiologic basis, and complica-
tions of the needle therapy and different evaluation
methods. Vulfsons et al.'* believed that the treatment
of MTyP with DN is effective. Kietrys et al.,'® through
a systematic review and meta-analysis, showed that
DN therapy for upper extremity myofascial pain was
more effective than traditional physical therapy.
However, results from Tough et al.'® showed that the
dry needle therapy was no better in the treatment of

MTyPs than traditional methods. There are many
possible reasons for these inconsistent findings, one
of which is that different needles were used in these
studies. In the literature, the authors have not pro-
vided the rationale for choosing a particular needle
(such as Chinese acupuncture needles, syringes,
needles, or special needles), and these different types of
dry needles were of varying diameters. Hsieh et al.,'”
in animal studies, and Barbara et al.,'® in clinical
studies in healthy volunteers, used 30G acupuncture
needles (0.3-mm diameter). Huang et al.'® studied
prognostic factors of DN treatment of myofascial
pain using acupuncture needles with a diameter of
0.25 mm, and John et al.?° also adopted identical
needles for his study. A 25G (needle diameter, 0.5 mm)
syringe needle was applied to treat patients in studies
by Hsieh et al.>! and Tsai et al.?? Travell and Simons®
recommended using dry needles of 0.8-mm diameter
while initiating treatment in the thick tissues as glu-
teus maximus. In other studies, needles with thicker
diameters (>0.5 mm) were also used. Will these dif-
ferences produce different efficacy for DN treatment of
myofascial pain? In fact, some scholars have already
studied this issue. In 2009, Yoon et al.?® reported
application of 3 syringe needles with different di-
ameters of 0.8, 0.6, and 0.5 mm to inject the same
drug (0.5% lidocaine) to MTrPs in the same condi-
tions (only the diameter of the syringe needle was
different). By Short Form (36) Health Survey (SF-36)
score evaluation, they found that the 0.8-mm diam-
eter group was better than the effect of the 0.6- and
0.5-mm groups. This suggests that the diameter of
the needle may have an impact on DN treatment of
myofascial pain. Unfortunately, the study was for
drug injection and did not strictly belong to the DN
treatment; hence, it cannot be used as direct evi-
dence. However, the result provides information for
further research on the therapeutic effect of different
needle diameters.

In this study, by comparing before and after
treatment effects, we evaluated the long-term
therapeutic efficacy of DN treatments of chronic
lumbar MPS with needles of 3 different diameters
(0.25, 0.5, and 0.9 mm). We also investigated the
percentage of the patients who were willing to ac-
cept a second-time treatment in each group as a
secondary parameter.

METHODS

Patients

Patients were recruited from the Chinese People’s
Liberation Army (PLA) General Hospital. Male or fe-
male patients aged between 20 and 60 years with a
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diagnosis of lumbar MPS, with a disease history of
more than 12 months and a visual analog scale (VAS)
score between 5 and 10 (0, no pain; 10 points, worst
pain) were included. Patients had normal cognitive
function, body mass index between 18 and 25 kg/m?.
Myofascial pain syndrome was diagnosed if all three of
the following criteria were met: (1) presence of a taut
band, (2) tender point within the taut band, and (3)
recognition of pain.?*

The study protocol was approved by the ethics
committees of our hospital (No. S2014-017-012), and
all participants provided written informed consent.

The main exclusion criteria were the following:
(1) previous DN therapy (including acupuncture) or
trigger point injections within 6 months; (2) sur-
gery history on lumbar, central nervous system
diseases; malignant diseases; skin diseases in the
lumbar region; blood system diseases; mental dis-
ease or cognitive dysfunction; pregnancy; application
of anticoagulant drugs; immune system disorders;
history of fainting, alcoholism, or drug addiction;
(3) patients received other treatment (including
trigger point injections, medication, physical the-
rapy, etc.) for the lumbar MPS within the time
period between the DN therapy and the last follow-up
(3 months).

Before the study, each patient meeting the in-
clusion criteria was provided with an informed con-
sent form, explained about the basic procedure to be
performed for treatment and evaluation and potential
risk. The patients were informed of their rights to
exit treatments at any time without undertaking any
consequence. Those who agreed to participate in the
treatment and subsequent follow up were required to
sign the informed consent form for the study.

Sample Size

G-power 3.1.9.2 was used to calculate the
sample size. The statistical test method was set as
repeated-measures analysis of variance, the number
of groups was set as 3, and the effect size was set as
0.3. All the other values were set as default. A final
sample size was calculated as 48, 16 in each group.

Randomized Grouping

A total of 48 patients with chronic lower back
MPS were randomly allocated to 3 groups, 16 in each
group; patients in group A received DN treatment
with needles of 0.25-mm diameter, and groups B
and C received treatment with needles of 0.5 and
0.8 mm, respectively (Fig. 1).

Patients with chronic low bac
level of 5/10 or higher)

k pain (with a pain
due to MPS

Screened based on inclusion criteria

Y

Patient meeting the inclusion criteria (N = 67)

Screened based on exclusion criteria

A4

Patients meeting the inclusion criteria but not the meeting the exclusion criteria
(N = 48) were randomly divided into three groups

V%

Group A Group B Group C
Patients with DN Patients with DN Patients with DN
Therapy (N = 16) Therapy (N = 16) Therapy (N = 16)

(diameter = 0.25 mm) (diameter = 0.5 mm) (diameter = 0.9 mm)
Follow up
W WV W
Patient Lost (N = 0) Patient Lost (N=0) Patient Lost (N=1)
Patient receiving other Patient receiving other Patient receiving other
therapy (N =0) therapy (N=1) therapy (N = 0)
Y A4
Analyzed (N = 16) Analyzed (N = 15) Analyzed (N = 15)

FIGURE 1 Patients’ disposition. N, number.
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Blinding

This was a double-blind study. Pretreatment
evaluation and the evaluation after treatment were
performed by specially trained physicians who were
unaware of the grouping of patients and treatments.
After the admissions, the physicians confirmed the
diagnosis and determined whether the patient could
be treated with DN therapy and ensured that no ex-
clusion criteria were met. The patients were informed
that they would receive DN treatment. Furthermore,
they were informed about the DN treatment with
needles of 3 different diameters by random allocation.
Patient information was then sealed. Patients re-
ceived a card with only a serial number, and the triage
nurse determined the patient’s treatment group
according to the randomization table and the num-
ber, and informed the treating physician. The physi-
cians described the procedure and precautions to the
patients before performing the treatment, but not
information on the diameter of the needle. The nee-
dle was not shown to the patient. The person who
performed the data analysis was also blinded.

Treatments

Dry needles with a diameter of 0.25, 0.5, and
0.9 mm were used for treatment (Fig. 2). Every

patient received the treatment only once, and no
further treatments were received. The first 2 types
of needles were single-use needles, and the last one
was a special recyclable needle. The treatment pro-
cedures were identical for all 3 groups. Patients in
groups A, B, and C were treated with dry needles
of diameter 0.25, 0.5, and 0.9 mm, respectively, and
20 dry needles were used per patient. With the pa-
tient prone on the table, the lumbar myofascial
tenderness points were determined and marked by
an experienced and licensed physician, which was
followed by disinfection. Wearing sterile gloves, the
physician determined the location of tender points
using the left hand, fixed the skin with the thumb
and index finger, and then needled into the skin
vertically with the right hand until the needle
reached the point of maximum tenderness. The as-
sessment of correct positioning of the needle point is
based on the symptoms induced by usual pain or
local twitch response.?* Every tender point was
treated as previously described, and the needle was
removed after10 minutes (Fig. 3). To reduce the pain
during needling, and to improve the patient’s tol-
erance, vertical stretching of the skin may be needed
using the left hand. According to our experience, a
small amount of blood would ooze from the needle
point with a needle of 0.9-mm diameter. To reduce

FIGURE 2 Dry needles of 3 different diameters.
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FIGURE 3 Dry needle (0.9 mm in diameter) treatment of lumbar myofascial pain.

bleeding and prevent infection, the area around the
needle point was compressed for 5 minutes with
sterile gauze and then covered with another sterile
gauze and fixed with adhesive tape. The gauze could
be removed by the patient 24 hours later. To main-
tain a double-blind state, and taking into consider-
ation the impact of the pressure to the efficacy,
patients of the other 2 groups (0.25 and 0.5 mm)
could also perform the aforementioned action after
needle injection, although this was not mandatory.
No medication or physical therapy was performed
within the first 3 months after treatment, and the
patient was asked to avoid water contact at the
treatment site for 24 hours.

Assessment

The Main Assessment

There are no laboratory tests or diagnostic
images that can serve as a criterion standard for
trigger point identification.' We used VAS score and
health survey (the medical outcome study item
short form health survey, SF-36) as evaluation
methods, based on myofascial pain treatment by
acupuncture literature of Tekin et al.?®

www.ajpmr.com

The main evaluation time points were before
(0 day) treatment and 3 months after treatment. We
also evaluated the VAS and SF-36 after treatment at
7 days and 1 month.

Secondary Assessment

The degree of pain of each patient receiving
treatment and the willingness to accept the same
treatment again, if necessary, were assessed. The VAS
was used for pain intensity assessment during the
treatment and evaluated immediately after the
treatment. Furthermore, patients were asked the
following question: Considering the discomfort as-
sociated with this treatment, would you consider
undergoing this treatment again, if needed? The pa-
tient chose one from alternative answers: accept or
not accept. Taking into account that treatment effi-
cacy may affect a patient’s response to this question,
we conducted the survey at 3 subsequent points in
time (7 days, 1 month, 3 months afterwards), in ad-
dition to the one right after the treatment.

Statistical Analysis

Data analysis was performed on the Statistical
Package for Social Science version 13 (SPSS 13).

Effect of Needling Size on Dry Needling Therapy
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There were 4 aspects of the statistics: (i) internal
comparison of data before and after each treatment
to evaluate the efficacy of 3 dry needles with dif-
ferent diameters, (ii) comparison between treat-
ment groups of the same time point after treatment
to evaluate whether the diameter of the needle body
influenced the treatment effect; (iii) comparison
between treatment groups on pain intensity im-
mediately after the treatment for patients to explore
the perceived pain differences when the patients
were treated with needles of different diameters; (iv)
comparison of patients’ acceptance of DN therapy
with different diameters. We used paired-samples
t test to compare the therapeutic effect of before and
3 months after treatment (i), and the difference
between the 3 groups before and after treatment
was tested with repeated-measures analysis of vari-
ance; data in 2 time points (0 day and 3 months)
were compared (ii). Analysis of variance was used to
test the difference of pain intensity immediately
after the treatment between the 3 groups (iii). The
fourth was done using R x C table x? test. Statistical
significance was considered if P < 0.05.

RESULTS

The treatment groups were well balanced in
sex, age, and duration of disease. Table 1 shows the
baseline demographic characteristics of patients.

The VAS evaluation is as follows (Table 2, Fig. 4).

There were no differences (P > 0.05) of the
baseline degree of pain in patients of the 3 groups.
Significant differences were found on horizontal
comparison (P < 0.05) in all 3 groups comparing
the results of pain levels of 7 days, 1 month, and
3 months after treatment with baseline. There were
no significant differences between 7 days, 1 month,
and 3 months after treatment with regard to pain
intensity (P > 0.05) of groups A and B, which
suggested a similar degree of improved pain level in
patients after 7 days to 3 months of treatment. In
group C patients, degrees of pain were significantly
different for 1 month and 3 months compared with
the results of 7 days after treatment (P < 0.05), and

no significant difference (P > 0.05) was observed
between 1 month and 3 months of treatment. The
degree of pain was decreased in patients of group C
on the seventh day of survey and decreased more
from the seventh day to 1 month and 3 months. For
longitudinal comparison, during the first 7 days, no
significant differences (P > 0.05) were found be-
tween groups A and B and groups B and C for the
degree of pain after treatment. However, a signifi-
cant difference (P> 0.05) was found between groups
A and C for the degree of pain after 7 days, which
indicated that improvement of the pain intensity
was greater for patients in group A than in group C.
After 1 month and 3 months of treatment, there
was no significant difference of pain intensity for
patients in groups A and B (P > 0.05). There was
significant difference at 7 days, 1 month, and
3 months in group C versus group A; and signifi-
cant difference at 1 month and 3 months for group
C versus group B. Comparison of the difference of
the 3 groups between 0 day and 3 months resulted in
the following: group A versus group B, P = 0.858;
group A versus group C, P = 0.064; group B versus
group C, P = 0.047. There was difference between
groups C and B.

The SF-36 evaluation before and after treat-
ment is as follows (Tables 3 and 4; Fig. 5).

The SF-36 score evaluation at baseline was
comparable between the treatment groups (P> 0.05).
For horizontal comparison, significant differences
were found (P < 0.05) in patients in groups A and B
with regard to pain levels at 7 days, 1 month, and
3 months after treatment compared with baseline.
The pain improved in all treatment groups. There
were no significant differences between 7 days, 1
month, and 3 months after treatment with regard to
pain intensity (P > 0.05), which indicated a similar
degree of pain level improvement in patients from 1
day to 3 months after treatment. There was no dif-
ference between baseline and day 7 after treatment in
pain-related condition of patients in group C. How-
ever, significant difference was found at month 1 and
month 3 compared with baseline (P < 0.05), and also
compared with data at 7 days (P < 0.05). This gave us

TABLE 1 Demographic characteristics of study participants

Parameter Group A Group B Group C P
No. patients 16 15 15

Sex, male/female 6/10 7/8 9/6 >0.05
Age, yrs 43.50 +9.62 38.93 + 10.25 45.33 +9.94 >0.05
Disease duration, mo 45.86 + 29.62 42.93 + 23.74 58.73 + 36.43 >(0.05
BMI 20.53 + 1.31 20.25 + 1.28 19.80 + 1.27 >0.05
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TABLE 2 Visual analog scale results before and after treatment (mean + SD)

0 Day 7 Days 1 Mo 3 Mo Comparison P
Group A 6.63 + 1.67 3.93+2.23 4.15 +2.17 4.15 +2.37 0 dvs 3 mo 0.000
Group B 6.92 £ 1.26 445 +1.81 442 +2.25 4.05 + 2.51 0dvs3mo 0.000
Group C 6.59 +1.35 5.39 + 1.41 2.59 + 1.66 2.16 + 1.64 0 dvs 3 mo 0.000

a hint that no improvement of the overall health of
group C was observed at 7 days after treatment, and
improvements were observed at month 1 and month
3 after treatment, including same degree of improve-
ments for month 1 and month 3. For longitudi-
nal comparison, there were no differences (P > 0.05)
in patients’ overall health at 7 days, 1 month, and
3 months after treatment, which indicated that the
overall health of patients in the 3 groups was
the same from 7 days to 3 months. Comparison of
the difference of the 3 groups between 0 day and
3 months resulted in the following: group A versus
group B, P = 0.739; group A versus group C, P =
0.487; group B versus group C, P = 0.721. There was
no difference between the 3 groups.

Results of the pain intensity differences of
needling for patients in the 3 groups are demon-
strated in Table 5.

Percentages of patients willing to accept the
treatment again at various times after the treatment
for 3 groups are demonstrated in Table 6.

DISCUSSION

When selecting a needle for DN, the needle
should be at least long enough to reach the depth of
the myofascial trigger/tender point. With regard to
needle diameter, Travell and Simons® believed that
the needle diameter is more of a matter of personal

preference and skill developed through practice. In
general, needles with larger diameters cannot be
easily bent and can arrive at the predetermined trig-
ger points more accurately. Moreover, larger needles
may provide better feeling-perceived feedback when
the needle pierces through layers of the tissue. The
needle with small diameters can guarantee small
tissue damage during special operations.2®

In our literature review, the present study is the
first to investigate the effect of needle diameter on
treatment efficacy and pain intensity during trigger
point DN in MPS of the low back muscles.

In this study, we used regular acupuncture
needles with diameters of 0.25 and 0.5 mm and a
special needle of 0.9 mm in diameter. The first 2
needle diameters were selected because they have
been commonly used in prior studies. Studies using
these needles have been published previously,?”2°
and the needle of 0.25-mm diameter was the thin-
nest needle used in the published literature. Yoon
et al.?® and other researchers showed that the effi-
cacy of thicker acupuncture needle treatment may
be better than that with smaller ones. Therefore, in
this study, we also chose a thicker needle. However,
since the thicker needle treatment may lead to more
pain and low acceptance by patients, larger needle
size was a limitation. We chose a special needle with
a diameter of 0.9 mm. Another important reason for
choosing this type of needle was that our hospital
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FIGURE 4 Visual analog scale score evaluation before and after treatment for patients in 3 groups.
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TABLE 3 Short Form-36 Health Survey evaluation results before and after treatment (mean + SD)

0D 7D 1 Mo 3 Mo Comparison P
Group A 52.69 + 7.91 63.75 + 10.98 64.13 £ 13.02 66.00 +9.20 0 dvs 3 mo 0.001
Group B 53.13 + 8.92 62.60 £ 9.19 63.20 + 10.87 67.33 £11.36 0 dvs3mo 0.000
Group C 51.13 £ 9.40 57.53 + 11.04 69.53 + 7.15 71.27 + 7.81 0 dvs 3 mo 0.000

had adopted this type of needle for treatment of
chronic soft tissue injury, MPS, and other diseases for
more than 30 years, and had accumulated a wealth of
clinical experience. This type of needle was developed
decades earlier, which helped accumulate vast expe-
rience. The needle was cast using 85% mainly silver
and a little copper, chromium, nickel, and other
metal smelting together, and the length of pin shank
was 5 cm. There were 4 types of needles of different
lengths: 6, 8, 10, and 12 cm, with a diameter of
0.9 mm. We have already used this treatment method
in clinical and animal studies to treat cervical disease,
low back pain, tennis elbow, heel pain and knee pain,
and other pain-related diseases, and it also showed
good efficacy in treating MPS.>*32 However, our
previous studies have focused on the comparison of
this DN therapy with other treatments, especially
with physical therapy, and did not conduct studies
about the relationship between the diameter of the
needle and therapeutic effects.

Results from the VAS score evaluation showed
that pain levels of patients were all improved from
baseline when treated with 3 dry needles with dif-
ferent diameters at 7 days, 1 month, and 3 months.
Similar pain level improvements were achieved
in both groups A and B at 7 days, 1 month, and
3 months; and in group C patients, pain improve-
ments were better at 1 month and 3 months than at
7 days after treatment. After 7-day treatment, dif-
ference of pain levels were not observed between
groups A and B and between groups B and C but

was observed between groups A and C. The results
showed that the pain level improvement was better
in group A than in group C. However, at 3 months
after the treatment, the degree of improvement in
group C patients were better than in group B, which
indicated that the efficacy of thicker dry needle (0.9 mm
in diameter) treatment was better than the 0.5-mm
diameter needles at 3 months after treatments.

Trigger point inactivation mechanism. One of
the important principles of DN therapy is that the
trigger point is mechanically crushed (mechanical
disruption).*® During the DN therapy, palpation of
the trigger point was first determined, followed by
needling. Needles with small diameters are soft and
are deflected easily with changes in texture during
needling, leading to inaccurate arrival at the trigger
points. In addition, since the trigger point itself is a
nodule contraction® with a higher density than the
surrounding tissues, the needle may slide off, leading
to incomplete inactivation of the trigger points,
thereby affecting the therapeutic effects. Needles
with larger diameter are relatively stiffer and can
reach the trigger point more easily, leading to ac-
curate piercing and complete inactivation, which
may reflect as better clinical results.

Damage repair mechanisms. Animal studies have
shown that the needle may cause damage of the
muscle and nerves during treatment,* and repairing
this damage may be one of the mechanisms for
the DN therapy. Muscle regeneration after TrP-DN
is expected to be complete in approximately 7 to

TABLE 4 Subscale results of the SF-36
Group A Group B Group C

Item 0D 3 Mo P 0D 3 Mo P 0D 3 Mo P
PF 60.5+11.2 80.2+10.1 <0.05 62.4+123 824+143 <0.05 523+11.7 788+10.5 <0.05
RP 476119 551128 >0.05 433+125 53.2+139 <0.05 426+11.0 51.1+x12.1 >0.05
BP 33.7+123 585+10.9 <0.05 30.8+7.5 595+124 <0.05 34.1+8.9 774 +145 <0.05
GH 534 +9.6 77.7+£8.1 <0.05 56.5+9.9 76.5+11.6 <0.05 54.3+13.2 75+£9.6  <0.05
Vv 43.6 +7.7 63.2 +14.7 <0.05 47.7+8.4 62.8 £13.8 <0.05 49.1+10.5 66.6+12.8 <0.05
SF 50.3+14.2 53.7+86 >0.05 49.5+9.6 58 £14.2 >0.05 56.7+8.8 69.8 + 14.7 <0.05
RE 73.8+9.6 73.2+125 >0.05 71.4+145 747+132 >0.05 685+13.7 83.6+123 <0.05
MH 58.6+132 66.4+13.6 >0.05 63.4+122 715+95 >0.05 51.4+9.9 67.9£14.9 <0.05

BP, bodily pain; GH, general health; MH, mental health; PF, physical functioning; RE, role—emotional; RP, role—physical; SF,
social functioning; V, vitality.
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FIGURE 5 Short Form-36 Health Survey score evaluation before and after freatment for patients in 3 groups.

10 days.®® Efficacy of patients in group C is better at
1 month and 3 months than at 7 days, which may be
because the tissue repair was not accessed fully. Dry
needles with different diameters may cause different
extents of tissue damage,® which involves different
natural repair processes and could be the reason for
efficacy differences.

The most likely mechanism of pain relief by
needle stimulation is hyperstimulation analgesia via
the descending pain inhibitory system.>® The strong
pressure stimulation to the MTyP loci can provide
strong neural impulses to the dorsal horn cells in
the spinal cord, which may then break the vicious
cycle of the MTYP circuit.>” Strong stimulation was
more likely to affect the trigger point, and the dry
needles with larger diameters may have stronger
stimulation to the tissue than the smaller ones. This
increase in the intensity of stimulation may im-
prove the therapeutic effect of DN.

Limited mechanical stretch. An accurately
placed needle may also provide a localized stretch
to the contracture of cytoskeletal structures, which
allow the involved sarcomeres to resume their
resting length by reducing the degree of overlap
between actin and myosin filaments.>® Usually, to
obtain better efficacy, we only can improve the
limited traction force by rotating the body of the
needle.>® One would expect that a thicker needle

body would provide greater traction force than the
thin needles.

Needles with diameters of 0.9 mm may have
some more potential treatment mechanisms than
the smaller ones. Animal studies’® showed that
capillary proliferation of the soft tissue occur after
acupuncture with 0.9-mm-diameter needles in rats.
The senescent capillaries would increase the blood
supply of the injured site, thereby improving clini-
cal symptoms. It differs from the inactivated trigger
points, which was realized at the same time of the
treatment, and the formation of new blood capil-
laries needs further time. This may also explain why
the efficacy of pain alleviation is more obvious after
1 month and 3 months than after 7 days in patients
of group C (0.9 mm in diameter).

The discussion earlier may provide theoretical
basis for the better efficacy of treatment of chronic
lower back MPS using needles of 0.9 mm in diam-
eter compared with needles of 0.5 mm in diameter.

The SF-36 scores evaluation showed that health
condition of patients had improved 7 days, 1 month,
and 3 months after treatment with dry needles of
0.25- and 0.5-mm diameters. No improvement in the
health status of the patient in group C after 7 days of
treatment. After 7 days, 1 month, and 3 months of
treatment, the degree of health status changes were
similar between the 3 groups.

TABLE 5 Pain intensity of needling (mean + SD)

Group A B C P

VAS 1.37 £ 0.35 1.45 + 0.52 472 + 1.54 P1 =0.805
P2 =0.000
P3 =0.000

P1, group A vs group B; P2, group A vs group C; P3, group B vs group C.

www.ajpmr.com
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TABLE 6 Percentage of patients willing to accept the treatment again

1D 7D
Group A 87.5% (14/16) 81.3% (13/16)
Group B 100.0% (15/15) 86.7% (13/15)
Group C 33.3% (5/15) 40.0% (6/15)

P* 0.000 0.010

1 Mo 3 Mo P*
75.0% (12/16) 81.3% (13/16) 0.845
86.7% (13/15) 80.0% (12/15) 0.381
66.7% (10/15) 80.0% (12/15) 0.032

0.435 0.995

*P, compared with 1 day.

Inconsistent results were shown between the
SF-36 and VAS evaluations. Possible reasons for this
may be that the content of SF-36 is more extensive
and a small degree of change in pain intensity may
not be reflected in the SF-36 overall score evalua-
tion. Another possible reason may be the small
sample size of this study.

Needling Pain Intensity and the Extent of
the Patient’s Acceptance

In theory, the larger the diameter of the needle,
the stronger was the pain intensity during needling.
But this theory is still controversial. Jorgensen*!
compared the needling pain intensity of 30G and
27G needles, and the results showed that the in-
tensity of needles of 0.3-mm diameter (30G) was
weaker than that of 0.4-mm (27G) needles. Robb
and Kanji*? found that there was no difference of
needling pain intensity between 0.3-mm-diameter
(30G) needles and 0.45-mm-diameter (26G) needles.
Arendt-Nielsen et al.**> compared the proportion of
patients who felt pain and discomfort during injec-
tion with needles of the 3 diameters (27G, 30G, 32G).
Results showed that 54% of the patients of the 27G
needle group, 45% of the patients of the 30G needle
group, and 31% of the patients of 32G needle group
felt obvious pain, and the number of people was sta-
tistically different. In patients who felt obvious pain,
the pain intensity had no difference. In our study,
average needling pain of 0.5-mm-diameter needles
was slightly higher than the average pain intensity of
0.25-mm diameter, which was not statistically sig-
nificant. The needling pain of the 0.9-mm-diameter
needle was stronger than the other 2 needles, and the
difference was statistically significant (P < 0.01). The
results of this study show that the needling pain was
not related to the diameter of the needle within a
certain size. However, beyond a certain size, the pain
of the patient will increase with the increase of the
needle diameter.

We obtained interesting results with regard to
patients’ potential willingness to accept additional
treatments when surveyed at the various time
points (immediately afterward, 7 days, 1 month, and

3 months). Most of the patients in groups A and B
showed willingness to accept the treatment again,
which was independent of all 4 time points (P >
0.05). In patients who accepted treatment in group
C, the acceptance ratio changed significantly over
time (P < 0.01). Only 33.3% of the patients were
willing to accept the treatment just after the treat-
ment and then gradually increased with time to
80.0% after 3 months. The willingness of patients to
accept another treatment is different in 3 groups
immediately after treatment and 7 days later. Ratio
of the group C is much less than the other 2 groups
(P <0.05). This is consistent with the needling pain
results, which indicated that the degree of pain is
stronger in group C than groups A and B, hence the
low proportion of patients willing to accept the
treatment again. After 1 month and 3 months of
treatment, there was no difference between the 3
groups. Presumably, part of the reason was the
recognition of the therapeutic efficacy in group C,
and they then changed their willingness to accept
the treatment again.

Taking into account the intensive needling
pain and low acceptance during the early phase after
treatment, promoting clinical usage of dry needles
with a diameter of 0.9 mm still needs further dis-
cussion. As mentioned previously, we have used this
type of needles for treatment of soft tissue injuries
(including MPS) for many years in our department.
In clinical practice, we usually use 0.5% lidocaine to
anesthetize the site of injection before inserting the
dry needles, and this can significantly reduce the pain
of needling. In this study, anesthesia was not required
for the 0.25- and 0.5-mm dry needles. Therefore, to
eliminate the effects of local anesthetics, no anes-
thesia was performed in the 0.9-mm-diameter group.

Limitations of the Study

The present study has some limitations. First,
there was no natural recovery group or other treat-
ments (eg, physiotherapy) used as control groups.
Changes in the VAS or SF-36 evaluation may be due
to the outcome of the natural course of the disease
itself. Second, this study was designed especially for
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patients with lumbar myofascial pain. Whether the
results apply to myofascial pain of other parts re-
main unclear. Third, this study only used 3 needle
diameters and cannot represent all diameters of
needles. There is no conclusion with regard to the
needle with the best efficacy in this setting.

CONCLUSION

All the 3 different pin-diameter dry needles
showed therapeutic effect on lumbar chronic MPS
7 days, 1 month, and 3 months after treatment. At
3 months after the treatment, needles with a diam-
eter of 0.9 mm had better therapeutic effects than
that of 0.5 mm. The diameter of the needle had a
certain effect on the needling pain, and needles with a
diameter of 0.9 mm could induce stronger needling
pain than that of 0.25 and 0.5 mm in diameters.
Patients had a higher acceptance of dry needles with
diameters of 0.25 mm and basically did not change
with time. Patients’ acceptance of dry needles of
0.9-mm diameter changed over time; most patients
were reluctant to accept the treatment again in the
early phase, although they were willing to accept
after 3 months. Based on this study, needle diameter
does seem to influence the effects of DN therapy in
the treatment of MPS. However, more research is
warranted to determine the optimal needle diameter.

Supplementary Checklist
CONSORT Checklist: http:/links.lww.com/PHM/A158
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