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Abstract

Background: This study examined the effects of dry needling on chronic heel pain due to plantar fasciitis.

Methods: During this single-blinded clinical trial, 20 eligible patients were randomized into two groups: A
case group treated with dry needling and a control group. Patients’ plantar pain severity, (using modified visual
analog scale [VAS] scoring system), range of motion of ankle joint in dorsiflexion [ROMDF] and plantar exten-
sion [ROMPE] and foot function index (using standard questionnaires of SEM5 and MDC7) were assessed at
baseline, four weeks after intervention and four weeks after withdrawing treatment. Independent sample t-test,
Mann-Whitney U test, paired t-test, Wilcoxon signed rank tests, and chi square test were used for data analysis.

Results: The mean VAS scores in the case group was significantly lower than the control group after four
weeks of intervention (p<0.001). Comparison of the ROMDF and ROMPE did not reveal any significant chang-
es after four weeks of intervention in the case and control groups (p=0.7 and p=0.65, respectively). The mean of
MDC7 and SEMS scores in the case group were significantly lower than the control group following four weeks
of intervention (p<0.001).

Conclusion: Despite the insignificant effect on ROMDEF and ROMPE, trigger point dry needling, by improv-
ing the severity of heel pain, can be used as a good alternative option before proceeding to more invasive thera-

pies of plantar fasciitis.
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Introduction

Heel pain due to plantar fasciitis is char-
acterized by pain and tenderness centered
under the medial tubercle of the calcaneus
on weight-bearing surface, specifically
immediately after rest such as getting out
of bed in the morning (1). It is one of the
most common foot disorders encountered
by foot and ankle specialists that affects
about 10% of people in their life, and it is
responsible for approximately one million
physician visits annually (2).

Despite the high prevalence of plantar
fasciitis and its detrimental impact on qual-
ity of life (2-4), the optimal treatment for
this disorder is still unclear (5). Numerous

conventional treatments are currently used
to treat plantar fasciitis including calf
stretching, foot taping, manual therapy
(joint mobilization and manipulation; mo-
bilization of soft tissue near sites of nerve
entrapment and passive neural mobilization
techniques), foot orthosis, oral and injecta-
ble anti-inflammatories, and night splints
(5,6). Surgery is recommended as a last op-
tion and is usually done after failure of at
least six months of conservative therapy
(7). However, these modalities may be as-
sociated with serious side effects (8), and
challenges toward an alternative adjunctive
treatment are thus demanded. Acupuncture
and dry needling are increasingly being
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used to treat heel pain, as many other mus-
culoskeletal pain conditions (9,10).

Dry needling and acupuncture as alterna-
tive and less invasive procedures, stimulate
myofascial trigger points [MTPs] (11-13).
Dry needling has been shown to alter the
biochemical environment surrounding a
MTP and reduce spontaneous electrical ac-
tivity within the MTP region of skeletal
muscle (14,15). This method is one of the
most popular modalities with minimal side
effects used for treating chronic pains.
There are a few published studies (16-19)
with some methodological limitations,
which have examined the effectiveness of
trigger point needling in relieving plantar
heel pain. In addition, based on the current
reporting standards (20), the mentioned
studies lack a scientific rigor for outcome
measurement and study design, and one of
the studies is a case report. We concluded
that conducting further research is neces-
sary to establish the efficacy of dry nee-
dling for heel pain.

This study was conducted to examine the
effects of dry needling in patients with
chronic heel pain due to the plantar fasciit-
is.

Methods

During this single-blinded randomized
clinical trial, 20 consecutive patients who
referred to the Physical Medicine and Re-
habilitation Outpatient Clinic of Shohada
Hospital of Tabriz were enrolled from
March 2010 to February 2011.

Informed written consent was obtained
from all the participants, and the Ethics
Committee of Tabriz University of Medi-
cal Sciences (TUMS) approved the study
protocol, which was in compliance with
Helsinki declaration. The trial was regis-
tered in the Iranian Clinical Trial Registry
with the identification number of 2011
06104641N4.

Patients who met the following criteria
were included in the study (10,21,22):
Those older than 18 years; patients with
the ability to understand the instructions or
complete the questionnaires; diagnosis of
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plantar heel pain using the clinical guide-
lines linked to the International Classifica-
tion of Function, Disability and Health
from the Orthopedic Section of the Ameri-
can Physical Therapy Association (5); ex-
periencing pain for more than one month;
having a heel pain on the first step during
the last week with the rate of at least 40
mm on visual analogue scale; attending the
Physical Medicine and Rehabilitation Out-
patient Clinic of Shohada Hospital of Ta-
briz for initial assessment and being ran-
domly assigned into one of the study
groups; accepting to discontinue analge-
sics, non-steroidal anti-inflammatory med-
ications and oral/topical paracetamol for at
least 14 days prior to the initial evaluation
and during the study period (four weeks
after the final treatment); walking 50 me-
ters without any support; having MTPs on
initial physical examination on plantar and
calf muscles; and absence of Raynaud's
disease.

Exclusion criteria of the study were as
follows: Refuse needling and routine
physical therapy (e.g., cooling, stretch,
massage therapy and/or footwear modifica-
tions),; diagnosis of coagulopathy or taking
anticoagulants except for acetylsalicylic
acid at dosages up to 325 mg/day; preg-
nancy; dermatological disease in the area
of needling; previous history of dry nee-
dling or acupuncture; treatment for plantar
heel pain within four weeks prior to the
study; inability to understand the instruc-
tions or complete the questionnaires; pres-
ence of peripheral arterial vascular disease;
history of connective tissue disease; pres-
ence of a chronic medical condition like
rheumatoid arthritis, psoriatic arthritis, an-
kylosing spondylitis, septic arthritis, neuro-
logical abnormalities, sciatica, and/or
chronic pain; history of plantar fascia sur-
gery; history of injection therapy in the
heel during the previous three months; and
known hypersensitivity to metals (10,21,
22).

Twenty eligible patients were random-
ized using closed mail pockets containing
A or B letters into two study groups: The
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Fig. 1. Illustration of Four Myofascial Trigger
Points (MTPs) of Gastrocnemius Muscle

case group received dry needling but the
control group did not. All the participants
were trained for plantar muscles calf mas-
sage and stretching at home. Plantar mas-
sage was done with a cold can under the
foot with the patient rolling his/her foot on
the can with pressure; and calf muscle
massage was done with the patient crossing
his/her foot on the other and pressuring it
by thumb and index fingers massaging the
muscle. In addition, 50 mg diclofenac so-
dium per 12 hours and orthostatic plantar
pad were administered for all patients.

In addition to the routine treatments, the
case group received dry needling of MTPs
one session per week (10,18) for four con-
secutive weeks. Diagnosis of MTPs was
based on detecting a tender spot or nodule
in a taut band of skeletal muscle. Dry nee-
dling was based on calf muscles trigger
points, especially four trigger points of
gastrocnemius muscle (Fig. 1) and such
decisions were made by one physical med-
icine and rehabilitation specialist with five
years of experience in this field (23). In the
context of this study, dry needling involved
the stimulation of MTPs, using a dry nee-
dle with the length of 30-50mm and diame-
ter of 0.6mm. Treatment was conducted
within a 30-minute timeframe. The partici-
pants were lying flat, and following the in-
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sertion, the needle was partially withdrawn
and advanced repeatedly to produce an ap-
propriate response. If the participant were
sensitive to insertion of the needle, the ma-
nipulation would be reduced. If this action
was insufficient to reduce the painful stim-
ulus, the manipulation would be ceased
and the needle left in situ. The needle was
left in the muscle for as long as it was
needed to produce an appropriate response
and was being tolerated by the participant.
Appropriate response was based on twitch
response, in which needle movements were
repeated until the twitch response of the
muscle was disappeared. Once this has oc-
curred, the needle was left in the situ for
five minutes. This allowed sufficient time
for the stimulus to subside in sensitive par-
ticipants.

The effects of dry needling were evaluat-
ed at three time points of baseline, four
weeks after intervention and four weeks
after withdrawing treatment. Figure 2
demonstrates the study flow diagram.

The severity of pain was measured using
a modified visual analog scale [VAS] scor-
ing method ranging from none to an ex-
treme amount of pain (24). Operationally, a
VAS is usually a horizontal line with 100
mm length, anchored by word descriptors
at each end as illustrated in Figure 3. The
patients mark a point on the line that they
feel represents their perception of their cur-
rent state, and then the VAS score is de-
termined by measuring, in millimeters, the
left hand end of the line to the point that
the patient had marked. Patients’ plantar
pain severity was assessed using VAS at
baseline, four weeks after intervention and
four weeks after withdrawing treatment.

Range of motion of ankle joint in dorsi-
flexion (ROMDF) and plantar extension
(ROMPE) was measured at baseline, four
weeks after intervention and four weeks
after withdrawing treatment.

Foot function index [FFI] was studied us-
ing a validated questionnaire developed to
measure the impact of foot pathology on
function in terms of pain, disability and ac-
tivity restriction. The questionnaire gave
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Assessed for eligibility

Convenient Sampling

[ Randomized (n = 20) ]
[ Intervention group (n=10) } [ Control group (n=10) J
[ Pre intervention evaluation ] ( Pre intervention evaluation ]

Dry needling of calf MTPs (4 weeks)

Plantar cold massage and stretching

|

Without dry needling (4 weeks)

Plantar cold massage and stretching

[ Evaluation 4 weeks after intervention ]

Evaluation 4 weeks after intervention

L Evaluation 8 weeks after intervention ] { Evaluation 8 weeks after intervention

Fig. 2. A Flow Diagram of the Study Protocol

Very
severe
pain

No
pain

Fig. 3. Illustration of Visual Analog Scale, VAS (The VAS is usually a horizontal line with 10 cm length)

the scores of 7 (MDC7) for minimal de-
tectable changes and 5 for standard error
measurement (SEMS5). Pain was evaluated
in five items, and disability and activity re-
striction were scored by nine and three
items, respectively (25,26). Statistically
significant decrement in VAS and other
outcome measurements was considered as
effectiveness in the two groups.

Statistical analyses were performed using
SPSS 13. The results are shown as mean =+
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standard deviation, The Kolmogorov-
Smirnov test was used to check the nor-
mality. Independent sample t-test or Mann-
Whitney U test, paired t-test or Wilcoxon
signed rank tests, and chi square test were
utilized to assess the differences between
the stages. A p value of less than 0.05 was
considered significant.

Results
Demographic characteristics of the pa-
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Table 1. Demographic Characteristics, VAS Scores, SEM5, MDC7, Ankle joint's ROMDF and ROMPE

of the Patients in the Two Groups

Case group

Age (Year)

Trigger point (No) 1
2
3
4

VAS A
B
C

SEMS, MDC7 A
B
C

Ankle ROMDF (degree) A
B
C

Ankle ROMPE (degree) A
B
C

Control group p
Mean+SD Mean+SD
50.3+9.0 50.9+8.9 0.88
____________ 1
2 (20%) 2 (20%)
5 (50%) 5 (50%)
3(30%) 3(30%)
8.2+0.7 7.6+0.9 0.14
2.6x1.5 6.6+1.2 <0.01
3.0£1.2 3.5+1.3 0.36
61.0+10.3 50.9+14.0 0.08*
25.947.8 43.2+13.3 0.003*
27.346.6 26.1£10.7 0.81%
11.9+£3.4 6.3+4.8 0.008%*
14.5+4.3 9.1£5.3 0.02*
17.543.5 15.8+5.3 0.44%*
21+5.6 26.2+4.7 0.03*
21.5+6.2 26.6+4.3 0.05*
24+6.1 28.3+5.5 0.12%*

VAS: Visual analog scale; ROMDF: Range of motion in dorsiflexion; ROMPE: Range of motion in plantar extension;
SEMS: Standard error measurement 5; MDC7: Minimal detectable changes 7; A: Baseline; B: Four weeks after interven-
tion; C: Four weeks after withdrawing treatment; * independent or Man Whitney U test was used accordingly

tients in both groups are listed in Table 1.
Male to female ratio was 3 to 7 in cases
and 4 to 6 in controls (Chi Square, p<0.05).
No significant difference was detected be-
tween the cases and controls in the mean
age, sex distribution and number of trigger
points. There was not any drop out or loss
to follow up during the study.

Intragroup Findings in the Case Group
after Intervention

Based on paired t-test, the mean VAS
scores was significantly decreased after
four weeks of intervention (p<0.001) and
four weeks of cessation period (p<0.001).
The mean ROMDF of ankle joint was sig-
nificantly increased both after four weeks
of intervention (p<0.001) and four weeks
of cessation period (p<0.001). Although
the change in ROMPE of ankle joint was
not significant after four weeks of interven-
tion (p=0.34), the mean ROMPE of ankle
joint was significantly increased after four
weeks of cessation period (p<0.04).

Based on the Wilcoxon test, the mean of
MDC7 and SEMS5 scores were significant-
ly decreased after four weeks of interven-
tion (P<0.001). No significant changes
were found in the mean of MDC7 and
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SEMS scores (p>0.05) after four weeks of
cessation period, but they were lower than
baseline scores (p<0.001).

Intragroup Findings in the Control
Group after Intervention

Based on the paired t-test, the mean VAS
scores was significantly decreased after
four weeks of intervention (p=0.002) and
four weeks of cessation period (p<0.001).

The mean ROMDF of ankle joint was
significantly increased both after four
weeks of intervention (p=0.01) and four
weeks of cessation period (p<0.001). The
change in ROMPE of ankle joint was not
significant after four weeks of intervention
(p=0.18), but the mean ROMPE of ankle
joint significantly increased after four
weeks of cessation period (p<0.03).

Based on the Wilcoxon test, the mean of
MDC7 and SEMS5 scores were significant-
ly decreased after four weeks of interven-
tion (p<0.001). No significant changes
were observed in the mean of MDC7 and
SEMS5 scores (p>0.05) following four
weeks of cessation period, but they were
lower than baseline scores (p<0.001).
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Comparison of the Case and Control
Groups

Independent t-test revealed that the mean
VAS scores in the case group was signifi-
cantly lower than the control group after
four weeks of intervention (p<0.001).

Comparison of the ROMDF and ROMPE
of ankle joint did not reveal any significant
differences between the case and control
groups after four weeks of intervention
(p=0.7 and p=0.65, respectively).

Based on the Mann-Whitney U test, the
mean of MDC7 and SEMS5 scores in the
case group was significantly lower than the
control group (p<0.001) following four
weeks intervention.

Discussion

Treatment options for plantar fasciitis can
be divided into conservative and surgical
measures. There is a professional consen-
sus that 70-90% of heel pain patients can
be managed by non-surgical modalities
(27). Although a variety of treatment op-
tions are available for pain reduction and
improving joint range of motion in patients
with plantar fasciitis, there is little convinc-
ing evidence to support these various
treatments (28,29).

In recent years, dry needling and/or injec-
tion of therapeutic medications (local anes-
thetics, steroids, botulinum toxin A) have
been studied for plantar fasciitis treatment.
Of these treatment options, steroid injec-
tions are more commonly used in treating
acute and chronic plantar fasciitis, espe-
cially when more conservative manage-
ments are unsuccessful. Randomized con-
trolled trials have shown that this method
has some short-term benefits (6). A pro-
spective randomized study that evaluated a
variety of treatments including autologous
blood injection, lidocaine needling, tri-
amcinolone injection, and triamcinolone
needling, reported superior results in tri-
amcinolone group (30). Possible risks as-
sociated with corticosteroid injection in-
clude fat pad atrophy and plantar fascia
rupture (22). A quasi-experimental trial us-
ing 1% lidocaine injections of MTPs has
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found a reduction in pain when combined
with physical therapy (31). Moreover, few
studies have found that Botulinum toxin A
injection resulted in significant pain im-
provement in short and long terms (32).

Physical medicine and rehabilitation spe-
cialists increasingly use dry needling,
which involves stimulation of MTPs, as an
alternative treatment option for musculo-
skeletal pain. Myofascial trigger point
(MTP) is a hyperirritable spot in skeletal
muscle tissue, and it is associated with a
hypersensitive palpable nodule in a taut
band and may result in characteristic ten-
derness, referred pain, motor dysfunction
and even autonomic phenomena. There is
no clear guideline to use dry needling for
plantar fasciitis (10).

Collectively, this study revealed that de-
spite ineffectiveness in the range of motion
of the ankle joint, dry needling improved
the severity of pain, evaluated by VAS,
MDC7 and SEM5 measurements.

A meta-analysis of randomized con-
trolled trials (33) found that dry needling
and acupuncture of MTPs was not signifi-
cantly superior to placebo in treating mus-
culoskeletal pains. However, this study just
included four trials sand it suffers from
limited sample size, poor quality and there
was a marked statistical heterogeneity in its
data pool, which precludes making defini-
tive conclusions.

Only a few studies were conducted on the
effectiveness of dry needling in plantar
heel pain treatment (34). Also, due to the
uncertainty about the relationship between
needling of traditional acupuncture points
and MTPs (35), only four published quasi-
experimental trials (16-19) have investigat-
ed the effectiveness of trigger points nee-
dling in relieving plantar heel pain.

One study (16) evaluated the effective-
ness of a four-week (one treatment per
week) period of acupuncture followed by
two weeks of acupuncture combined with
trigger points needling of the calf and heel
regions. This study reported a significant
improvement in plantar heel pain, as meas-
ured on a VAS. Another study (17) studied
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the outcome of trigger points dry needling
combined with electro-acupuncture, and
demonstrated a significant reduction in
pain with a six-week (one treatment per
week) plan of acupuncture in combination
with dry needling of the heel and arch.
Cotchett et al. (18) investigated a six-week
(one treatment per week) period of dry
needling and evaluated VAS and the pain
subscale of Foot Health Status Question-
naire. They found a statistically significant
improvement in plantar heel pain, but
warned about some adverse transitory ef-
fects. Akhbari et al. published a case report
of plantar fasciitis treated with two-week
(one treatment per week) period of dry
needling with acupuncture needles and re-
ported 60 to 70% pain reduction. In con-
trast to our study, most of these studies
were limited by some methodological
problems, which reduced their quality. One
of these studies was a case report with only
one patient treated with dry needling. Im-
portantly, most of these studies did not in-
clude a control in their trials to compare
the intervention and non-intervention ef-
fects. Lack of a control group makes it dif-
ficult to precisely analyze the absolute ef-
fect of needling, and particularly one can-
not clarify the influence of the natural
course of the disorder from the interven-
tion. In addition, combining acupuncture
with dry needling of MTPs made it diffi-
cult to isolate the effectiveness of each
technique separately. In addition, the ab-
sence of clear data on the criteria used to
diagnose MTPs, and different methods ap-
plied by authors were another important
limitation of the previous studies. Because
of significant variability of criteria for
identifying MTPs (36), it should be out-
lined by researchers.

This study has its own limitations. Alt-
hough the power calculation of 0.80 was
done for this study, the major limitation
could be the small sample size. Carrying
multicenter and multiethnic study with
large sample size would be very helpful in
determining eventual results of dry nee-
dling. In this study, we just tried to show
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the independent short-term effect of dry
needling. Further, performing routine ther-
apies on all patients did not allow evaluat-
ing sole effects of this therapeutic approach
on heel dynamics.

In conclusion, this study revealed that
trigger point dry needling by improving the
severity of heel pain, can be used as a good
alternative option before proceeding to
more invasive therapies of plantar fasciitis
despite its insignificant effect on the range
of motion of the ankle joint.
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