
1

Journal of
Modern Rehabilitation

Review Paper: Effectiveness of Dry Needling for the 
Management of Plantar Fasciitis: A Review Study

Saman Salehi1 , Azadeh Shadmehr1* , Gholamreza Olyaei1 , Siamak Bashardoust Tajali1  , Seyed Mohsen Mir1  

1. Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran.

* Corresponding Author: 
Azadeh Shadmehr, PhD.
Address: Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran.
Tel: +98 (937) 3123827
E-mail: salehisaman94@yahoo.com

Introduction: Plantar Fasciitis (PF) is an overuse syndrome as it develops over time. It is 
most frequently seen in both the non-athletic and athletic populations. PF is a multifactorial 
and self-limiting disorder that several factors are involved in its onset. Many well-established 
treatments are available for plantar heel pain. The purpose of this review is to determine the 
effectiveness of dry needling for the management of PF. 

Materials and Methods: This article is a review study, in which we present the studies 
that compare dry needling with other treatments for the management of plantar heel pain. 
We included all of the studies on patients with plantar heel pain and plantar fasciitis that 
investigated the effects of dry needling. Finally, seven articles were included in this review. 
The study designs were randomized controlled, quasi-experimental, and case-control. 
The Physiotherapy Evidence-based Database (PED) scale was used to measure the 
methodological quality of the studies. 

Results: The PEDro scoring of the articles ranged between 2.10-7.10. The results of this 
review show that dry needling may be useful in improving the pain of individuals with plantar 
heel pain and plantar fasciitis.

Conclusion: Further high-quality research studies are needed to determine the effectiveness of 
dry needling in the management of plantar heel pain. Because a variety of protocol treatments 
of dry needling were used in the studies, we cannot recommend dry needling schedule 
prescriptions for the management of individuals with plantar heel pain and plantar fasciitis.
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1. Introduction

lantar Fasciitis (PF) is an overuse syn-
drome as it develops over time and a com-
mon condition affecting the adult popula-
tion [1-3]. PF affects approximately 10% 
of the world’s general population [4, 5]. It 

is most frequently seen both in non-athletic and athletic 

communities [6-8]. This musculoskeletal disorder ac-
counts for 3% of all injuries associated with sports activ-
ities and 14% of all injuries in runners [9, 10]. Although 
the word “fasciitis” assumes an inflammatory state, the 
evidence shows that PF is a degenerative disorder and 
should be appropriately classified as a “fasciosis” or 
“fasciopathy” [11-13]. PF is a degenerative syndrome 
of the plantar fascia resulting from frequent trauma on 

P

January 2019, Volume 13, Number 1

https://orcid.org/0000-0001-6208-8448
https://orcid.org/0000-0003-3997-2504
https://orcid.org/0000-0003-2769-1430
https://orcid.org/0000-0001-5415-5196
https://orcid.org/0000-0001-5415-5196
https://orcid.org/0000-0001-5415-5196
https://orcid.org/0000-0002-0891-8233
mailto:salehisaman94@yahoo.com
http://dx.doi.org/10.32598/JMR.13.1.1
http://jmr.tums.ac.ir/index.php/jmr
http://jmr.tums.ac.ir/index.php/jmr
https://crossmark.crossref.org/dialog/?doi=10.32598/JMR.V13.N1.1


2

Journal of
Modern Rehabilitation

the calcaneus [14, 15]. Over time, the repetitive trauma 
makes structural fatigue and weakening of the connec-
tive tissue, leading to pain and discomfort on the medial 
plantar side of the foot in heel area [15]. 

It is a clinical situation that presents as sharp pain and 
tenderness under the heel and pain worsening by weight-
bearing activities [16, 17]. Individuals with PF may re-
port the most severe pain in the heel while starting an 
activity or after a period of rest in the morning [17, 18]. 
Up to 20% of people with plantar fasciitis expand it bi-
laterally, which is more common in chronic state than 
acute state [19]. The onset of plantar fasciitis is insidious 
and may get worse over time and limit the performance 
of athletic activities, work-related duties, or even routine 
activities [20, 21].

PF is a multifactorial and self-limiting disorder that 
several factors are involved in its onset [22]. Common 
risk factors usually reported in the literature include ag-
ing; high body mass index; anatomical problems such as 
pes planus, pes cavus foot types, excessive tibial torsion, 
or leg length discrepancy; tightness in gastrocnemius 
and soleus muscles; weakness of intrinsic foot muscles; 
prolonged standing and running activities; using im-
proper shoe fit and wear; previous injury and running 
variables such as surface, speed, frequency and distance 
per week [20, 23-29].

A detailed patient’s history and clinical examination 
can provide valuable information for a physical thera-
pist for the diagnosis of PF. A clinical exam that includes 
pain in the first step, pain score more than 3 based on 
Visual Analog Scale (VAS) in side involvements, notice-
able pain after prolonged rest and weight-bearing activi-
ties, pain on palpation of the proximal attachment of the 
plantar fascia, and decreased ankle dorsiflexion may in-
dicate PF [18, 30]. Tarsal tunnel syndrome, entrapment 
of the first branch of the lateral plantar nerve, radiculopa-
thy in L4-L5, L5-S1, and stress fracture in calcaneus are 
differential diagnoses of PF.

In addition to clinical examination, diagnostic imaging 
is useful for the diagnosis of PF [22, 30]. Ultrasound and 
MRI should be considered as the first- and second-line 
diagnostic imaging for the evaluation of PF [22]. Sono-
graphic characteristics of plantar fasciitis include loss of 
fibrillar structure, increased thickness over 4 mm, and 
decreased echogenicity [26, 31, 32]. MRI characteristics 
of plantar fasciitis include increased thickness, edema in 
the adjacent soft tissue, and bone marrow edema of the 
calcaneal attachment of the plantar fascia [33-35].

Anatomy and function of the plantar fascia

The plantar fascia is a strong flat band, lies superficial 
to the intrinsic plantar foot muscles [36, 37]. It is a plan-
tar aponeurosis that connects the heel bone to toes [38]. 
The plantar fascia originates from the medial tubercle of 
the calcaneus and inserts into the phalanges [38]. The 
plantar fascia contains three bands: Central, lateral, and 
medial [37, 38]. 

The thick central part covers the central muscle of the 
first layer, flexor digitorum brevis, and acts as a truss. 
The central band is proximally thick and distally slim. 
The central component is the thickest of the three. It 
arises from the medial tubercle of the calcaneus tubercle 
and expands distally, where it intersects into five sections 
that attach into the metatarsophalangeal joints. The later-
al component is also proximally thick and distally thin. It 
expands from the lateral margin of the medial calcaneal 
tubercle, covers the plantar surface of the abductor digiti 
minimi muscle, and inserts to the fifth metatarsal joint 
capsule. The medial portion is thinner than the central 
and lateral bands. It arises from the middle of the central 
band, covers the plantar surface of the abductor hallucis 
muscle, and inserts to the first metatarsal joint capsule.

 The plantar fascia has a fundamental role in the bio-
mechanics of the foot. The plantar fascia is one of the 
major stabilizing structures of the longitudinal arch of 
the foot [34, 36]. It supports the arches of foot, main-
taining the medial longitudinal arch of the foot, sustains 
high tensions during weight-bearing, assists shock ab-
sorption during walking and weight-bearing activities 
[34, 36, 39].

The PF contains mostly type I collagen fibers that are 
arranged in the longitudinal direction in a proximal‐dis-
tal direction, with a few transversal and vertical col-
lagen fibers [38]. The mean thickness of plantar fascia 
was reported 4 mm in its central bundle, 2.3 mm in its 
lateral bundle, and 0.6 mm in its medial bundle. PF 
thickness is more in men than women [22, 40]. Based 
on the current evidence, a plantar fascia thickness of 
more than 4.0 mm on ultrasound imaging and MRI is 
consistent with PF [22, 40].

Dry needling

Various treatment approaches are used for the manage-
ment of PF, including conservative treatment, orthotics, 
injection, and surgery [41]. The first-line management in 
the treatment of plantar fasciitis usually is conservative 
treatment and physical interventions [42]. Conservative 
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treatment of PF often encompasses the use of dynamic 
and static mechanical devices, and exercise therapy in-
cludes stretching and strengthening exercises and man-
ual therapies such as joint mobilization, manipulation, 
and massage and myofascial release [41-43]. The con-
servative treatment options for PF may be used singly 
or in combination.

Around 10% of individuals with PF cannot be rescued 
by physical and conservative treatment and may go on 
to have surgical treatment [44, 45]. The recovery period 
of surgical treatment is long considered the last-line in-
tervention, because of postoperative complications such 
as reflex sympathetic dystrophy and damage to the pos-
terior tibial nerve. Despite many suggested therapies, 
enough evidence does not support the effectiveness of 
these interventions, and optimal treatment for PF has 
remained unclear.

Other alternative treatment options for relieving PF 
symptoms include laser therapy [46, 47], extracorporeal 
shockwave therapy [48], and dry needling [49-55]. Trig-
ger point dry needling is an invasive option and has been 
widely used as an alternative treatment for PF [56]. It is 
an invasive treatment to alleviate pain through the use of 
an acupuncture needle [57, 58]. Myofascial trigger point 
dry needling is widely used for the treatment of a variety 
of myofascial pain syndromes [57, 59, 60]. Myofascial 
pain syndromes caused by existence one or more hyper-
irritable points in voluntary muscles [61, 62].

The exact mechanism of dry needling in treating 
myofascial pain syndromes is unclear. However, sev-
eral studies have shown that dry needling can modify 
the biochemical environment surrounding a myofas-
cial trigger point [63, 64]. It has been proposed that dry 
needling hyperstimulates the pain-production area and 
thereby decreases the local sensory signals [65]. Anoth-
er hypothesis suggests that dry needling fires inhibitory 
interneurons, preventing normal pain conduction to the 
sensory cortex [66]. The purpose of this review is to de-
termine the effectiveness of dry needling as a treatment 
for management PF.

2. Materials and Methods

The review was conducted using a research question 
framed by PICO methodology. The PICO components 
were as follows: Population (individuals with plantar 
heel pain and plantar fasciitis), Intervention (dry nee-
dling), Comparison (standard intervention or control or 
placebo), and Outcome (pain, self-report, ultrasonog-

raphy findings, foot function). We included the papers 
published in full text and the English language.

Search strategy

This article is a review study, and we present the ar-
ticles that compared dry needling with other treatments 
for the management of plantar heel pain. We included 
all of the studies on patients with plantar heel pain and 
PF that investigated the effects of dry needling to treat 
them. These articles were randomized controlled, quasi-
experimental trials, and case-control studies type. The 
search terms were “dry needling” or “trigger point dry 
needling” or “myofascial trigger point dry needling” and 
“plantar fasciitis” or “plantar fasciopathy” or “heel pain” 
or “plantar heel pain” or “plantar fascia” or “plantar fas-
cia” or “heel spur”. The PubMed, Google Scholar, Sci-
ence Direct databases were searched up to 2017.

The methodological quality of the studies was rated 
with the (Physiotherapy Evidence-based Database) PE-
Dro scale. According to the PEDro scale, the articles are 
classified into three qualities, high quality (6-10.10), fair 
quality (4-5.10) and poor quality (≤3.10). 

3. Results

Dry needling in plantar heel pain and plantar 
fasciitis

Seven studies were identified through the database that 
examined the effects of dry needling to treat people with 
plantar heel pain and PF [49-55]. 

Description of included studies

One study examined the effects of the platelet-rich 
plasma vs. dry needling of myofascial meridian trigger 
points in the treatment of PF. Thirty subjects with PF 
participated in the study. The subjects were divided ran-
domly into two groups: One group received 3 ml of the 
extracted Platelet-Rich Plasma (PRP) at the insertion of 
the plantar fascia, and other group received dry needling 
protocol once per week for six weeks in myofascial 
meridians trigger points along the superficial backline. 
The clinical assessment of foot function was done by 
the Foot Function Index (FFI), which is a 23 item scale. 
This study compared the baseline and after 6 and 12 
weeks after the intervention with FFI and ultrasonogra-
phy. Reem El Mallah et al. found a significant improve-
ment in the clinical outcome of the FFI after 6 and 12 
weeks in both groups. There was no significant differ-
ence between two groups at baseline and after 6 and 12 
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weeks in plantar fascia thickness [52]. The PEDro scor-
ing of the article was 5.10 (fair quality) (Table 1). 

Another study evaluated the effectiveness of a four 
course of dry needling on chronic pain in subjects with 
PF. In this study, 20 subjects with PF were randomized 
to receive either one of two interventions; dry needling 
with a four week (one treatment per week) period com-
bined with plantar muscles stretching or plantar muscles 
stretching alone. Furthermore, all patients received 50 
mg diclofenac sodium per 12 hours and used an ortho-
static plantar pad. Outcome measures include pain sever-
ity, range of motion of ankle dorsiflexion, and plantar 
flexion also Foot Function Index were assessed at base-
line, and after four and eight weeks. 

Significant improvements in plantar heel pain, as mea-
sured on a Visual Analog Scale, and ankle dorsiflexion 
were observed after four weeks of intervention and four 
weeks of withdrawal period regardless of treatment 
group. A comparison of the FFI revealed significant 
changes after four weeks of intervention in both groups 
four weeks after the intervention. Eftekharsadat et al. 
told that the mean VAS scores and FFI index in the dry 
needling group were significantly lower than the other 
group after four weeks of the intervention. There was 
no significant difference between two groups in ankle 
dorsiflexion and plantarflexion following four weeks of 
intervention [51]. The PEDro scoring of the article was 
7.10 (high quality) (Table 1).

Another study evaluated the effectiveness of trigger 
point dry needling for plantar heel pain. A total of 84 
patients with plantar heel pain participated in this study. 
The patients were randomized to be treated by dry nee-
dling or sham trigger point dry needling. The treatment 
consisted of one 30 minute session per week, over six-
weeks. The outcome variables were first-step pain, as 
measured with a Visual Analog Scale (VAS), and foot 
pain, as measured with the pain subscale of the Foot 
Health Status Questionnaire (FHSQ). Primary outcome 
measures were assessed at baseline, and after 2, 4, 6, and 
12 weeks. The secondary outcome measures in this study 
were foot function and general foot health, physical and 
mental health, the self-reported magnitude of symptom 
change, and foot posture. Their variables were evaluated 
at baseline, and then after 6 and 12 weeks. 

The real dry needling group and sham group showed 
decreased pain at six weeks; however, there was signifi-
cant difference between two groups. At 6 and 12 weeks, 
there were no significant differences between the two 
groups in secondary outcomes, including foot function, 

general foot health, and health-related quality of life 
[53]. The PEDro scoring of the article was 7.10 (high 
quality) (Table 1).

Akhbari et al. assessed the effectiveness of the use of 
dry needling based on myofascial meridians for the treat-
ment of PF. A 53-year-old man with bilateral foot pain 
and PF participated in this study. There was tenderness 
on tender points along with the insertion of Achilles ten-
don, medial gastrocnemius, biceps femoris, semimem-
branosus, and ischial tuberosity. Dry needling based on 
myofascial meridians of the trigger points was used for 
four treatments over two weeks, and the subject returned 
to his full daily activities. Akhbari et al. showed the ef-
fectiveness of dry needling based on myofascial merid-
ians for PF. They suggested that dry needling based on 
myofascial meridians could provide sign and symptom 
relief for cases with PF [50].

Perez-Millan et al. investigated the effectiveness of 
trigger point needling combined with electroacupunc-
ture. Eleven patients with plantar heel pain participated 
in this study. Treatment includes trigger point dry nee-
dling plus electroacupuncture, which was administered 
one time a week for six weeks. This study did not have 
a control group. The outcome variables were severity 
pain, as measured with VAS, and Foot Function Index. 
All evaluations were performed before treatment and af-
ter the last treatment session (six weeks). A significant 
improvement was noted in pain severity between the 
pre- and post-intervention [49]. The PEDro scoring of 
the article was 3.10 (poor quality) (Table 1).

Tillu and Gupta investigated the effectiveness of four 
week period acupuncture on PF. If complete pain reduc-
tion was not obtained after a four week course acupunc-
ture treatment, the patients received a two week course 
of trigger point dry needling in gastro-soleus muscle and 
plantar fascia combined with acupuncture. A total of 18 
individuals with PF were recruited for the study. This 
study did not have a control group. The outcome vari-
ables were pain severity and percentage improvement, as 
measured with verbal ranking. Outcome variables were 
assessed at baseline, and then after four and six weeks. 
Significant improvement in the reduction of pain scores 
was seen at four and six weeks after the intervention. 
There was a statistically significant reduction in the VAS 
obtained at six weeks (after acupuncture treatment plus 
trigger point dry needling) compared to that obtained af-
ter the first four weeks of acupuncture treatment. It was 
noted that the verbal pain score improved after four and 
six weeks intervention [54]. The PEDro scoring of the 
article was 2.10 (poor quality), as shown in Table 1.
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In another study, 29 patients with a clinical diagnosis of 
PF were assigned into the case group (n=20) and control 
group (n=9). The treatment group received dry needling 
and infiltration 1% lidocaine at the medial gastrocne-
mius and conventional conservative therapy. The control 
group received conventional conservative therapy only. 
Conventional therapy includes the use of hot packs, 
electrical stimulation and relaxation, and stretching ex-
ercises. The outcome measures will be pain severity (as-
sessed using the VAS) and duration treatment and time to 
return to work. Outcome variables will be performed at 
baseline and after the intervention. Follow-up continued 
two years for case group. A significant improvement in 
the reduction in pain scores was seen in two groups. The 
comparison between the two groups revealed a signifi-
cant decrease in the period of treatment and duration to 
return to work activity. Follow up showed that the im-
provement achieved in the case group was not short term 
[55]. The PEDro scoring of the article was 4.10 (fair 
quality) as shown in Table 1.

1. Eligibility criteria were specified; 2. Subjects were 
randomly allocated to groups (in a crossover study, sub-
jects were randomly allocated an order in which treat-
ments were received; 3. Allocation was concealed; 4. 
The groups were similar at baseline regarding the most 
important prognostic indicators; 5. There was blinding 
of all; 6. There was blinding of all therapists who admin-
istered the therapy; 7. There was blinding of all assessors 
who measured at least one key outcome; 8. Measures 
of at least one key outcome were obtained from more 
than 85% of the subjects initially allocated to groups; 9. 
All subjects for whom outcome measures were available 
received the treatment or control condition as allocated 
or, where this was not the case, data for at least one key 
outcome was analyzed by “intention to treat”; 10. The 
results of between-group statistical comparisons are re-

ported for at least one key outcome; and 11. The study 
provides both point measures and measures of variabil-
ity for at least one key outcome (Table 1)

Total score: According to the PEDro scale, the articles 
are classified into three qualities, high quality (6-10.10), 
fair quality (4-5.10) and poor quality (≤ 3.10) (Table 1).

4. Discussion

In this review study, we considered all the articles com-
paring dry needling therapy with placebo, conventional 
treatment, and other treatments in individuals with plan-
tar fasciitis and plantar heel pain. Seven articles were 
included in this review [50-54]. The PEDro scale was 
used to measure methodological quality. The PEDro 
scoring of the articles ranged between 2.10 and 7.10. 
Of the studies included, two articles had a high-quality 
study [51, 53]. Of the seven articles that met our inclu-
sion criteria, one article had placebo control group [53]. 
Two articles lacked a control group for comparison out-
comes [49, 54]. Two articles evaluated the effectiveness 
of combined treatment (acupuncture treatment plus trig-
ger point dry needling) [49, 54]. Of the studies selected, 
Imunura et al. had two years follow up [55]. There was 
diversity in the protocol of dry needling therapy in the 
selected articles. There was variability in the outcome 
measurement tools used to evaluate patients with plantar 
heel pain and plantar fasciitis in seven articles.

Many types of well-established conservative treat-
ments are available for plantar heel pain, such as thera-
peutic exercise, foot and ankle mobilization, electrical 
stimulation for pain reduction, taping, footwear modifi-
cation, orthotics, extracorporeal shock wave therapy, and 
laser therapy [41-43, 46-48].

Table 1. The PEDro scale

Total Score
Items

PEDro Scale Items
1110987654321

5.10++++---+--+Reem El Mallah et al. [53]

7.10++++--++-++Eftekharsadat et al. [52]

7.10++++--++-++Cotchett MP et al. [54]

3.10+-++-------Perez-Millan et al. [50]

2.10--++-------Tillu and Gupta [55]

4.10++++------+Imamura et al. [56]

+ Criterion was satisfied; - Criterion was not satisfied
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Trigger point dry needling is a treatment modality com-
monly used by physiotherapists for the management of 
individuals with musculoskeletal disorders such as plan-
tar heel pain. There are several published studies that 
have investigated the effectiveness of trigger point nee-
dling in improving pain and function in musculoskeletal 
pain syndromes [56, 59, 60, 67, 68]. A systematic review 
evaluated the effectiveness of dry needling for upper-
quarter myofascial pain. This study reported that dry 
needling had a more significant effect on pain, compared 
to sham or placebo treatment [67]. 

A systematic review found that trigger point dry nee-
dling appears to be an effective treatment intervention 
for the improvement of trigger point-associated pain at 
various region body [69]. A systematic review provides 
strong evidence for the effectiveness of dry needling in 
the improvement of trigger point-associated pain in the 
lower extremity. According to this study, dry needling 
does not have a significant effect on limb function, level 
of activity, psychology, range of motion of joint and 
muscle strength and endurance [68]. Several studies have 
used dry needling for the treatment of tendinopathy [70-
73]. The findings suggest that dry needling does have 
a positive impact on tendon healing by improvement in 
blood flow, local vasodilation, collagen proliferation.

5. Conclusion

The results of this review indicate that dry needling 
may be useful in improving pain in individuals with 
plantar heel pain and PF. However, we need more high-
quality research studies to determine the effectiveness 
of dry needling in the management of plantar heel pain. 
Because a variety of protocol treatments of dry needling 
were used in the studies, recommendations about dry 
needling schedule prescriptions cannot be made for the 
management of individuals with plantar heel pain and 
plantar fasciitis.
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