
The Journal of Foot & Ankle Surgery 59 (2020) 689−693

Contents lists available at ScienceDirect

The Journal of Foot & Ankle Surgery

journa l homepage : www. j fas .org
The Impact of Extracorporeal Shock Wave Therapy and Dry Needling
Combination on Pain and Functionality in the Patients Diagnosed with

Plantar Fasciitis

Fatih Bagcier, MD1, Nurdan Yilmaz, MD2

1 Assistant Professor, Department of Physical Medicine and Rehabilitation, Faculty of Medicine, Biruni University, _Istanbul, Turkey
2 Assistant Professor, Department of Physical Medicine and Rehabilitation, Medical Faculty, Gaziosmanpaşa University, Tokat, Turkey
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A B S T R A C T

This study aimed to evaluate the efficiency of extracorporeal shockwave therapy (ESWT) and dry needling (DN) combi-
nation on pain and functionality in plantar fasciitis. Forty patients who were clinically diagnosed with plantar fasciitis
were included in the study. The patients were randomly divided into 2 groups. The ESWT-DN group was applied 3 ses-
sions of ESWT to plantar fascia and DN to the trigger points in the gastrosoleus muscles. The ESWT group was applied
only ESWT treatment to plantar fascia.We used visual analog scale (VAS) for pain and a pressure algometer for pressure
pain threshold. The functionality of the patients was evaluated with Foot Function Index (FFI). Also, maximum painless
standing time and maximum painless walking distance were recorded. All assessments were repeated twice; first, pre-
treatment and second 1month after the treatment. In both groups, there were statistically significant improvements in
VAS, pressure pain threshold, maximum painless standing time, maximum painless walking distance, and FFI’s pain,
disability, and activity limitation subscales scores (p ≤ .001). In intergroup comparison; it was showed that VAS scores,
maximum painless standing time (p = .002), maximum painless walking distance (p ≤ .001), and FFI pain subscale
scores (p = .034) were statistically superior in the ESWT-DN group. There was no statistically difference between the
groups in pressure pain threshold (p = .132), FFI disability (p = .081), and FFI activity limitation subscale (p = .226) scores.
ESWT and DN combination therapy in plantar fasciitis was seen to be superior in the pain scores. Further studies with
larger patients’ groups and longer term results of this combination are needed for a better comparison.
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Plantar heel pain is 1 of the most common foot problems in adults.
Plantar fasciitis-induced heel pain is characterized by tenderness and
tension, especially in the medial tubercle of the calcaneus. Sometimes, it
can be observed as a burning and very severe pain that spreads from the
heel to the lower leg (1,2). Walking and mobility are affected (3). First-
step pain in the morning is diagnostic; standing for a long time and walk-
ing increase pain (4). Microtrauma and chronic inflammation in the small
foot muscles and plantar fasciitis have an important role in pathogenesis.
Chronic damage in plantar fascia is followed by a decrease in the elastic-
ity of the insertional cartilage. Fissures in the damaged cartilage is filled
with mesenchymal cells. With the development of new blood vessels,
the scar tissue is ossified into a heel spur (3).

Foot deformities, obesity, and excessive sportive activities increase
injury. Conservative techniques constitute the bases of plantar fasciitis
therapy and provide relief at a considerable degree in almost 80% of the
patients (5−7). Physiotherapy modalities such as reducing weight and
using orthopaedic shoes, arch supports, or heel cups; nonsteroidal antiin-
flammatory agents, local corticosteroid, and anesthetic injections; ionto-
phoresis, microwave, ultrasound, laser, extracorporeal shock wave
therapy (ESWT); and dry needling (DN) are commonly used conservative
techniques (3,8). Surgery is a good option in patients who do not respond
to 6 months of conservative treatment (9). Combination therapies may
be used to increase the treatment success in cases resistant to conser-
vative treatments. The application of ESWT has brought a new dimen-
sion to the treatment of plantar fasciitis. ESWT is a modality that
shows its biologic effect by destroying sensorial unmyelinated nerve
fibers and developing neovascularization in the degenerated tissues
(5,6).

DN is a minimally invasive method, which stimulates myofascial
trigger points (MTPs) in muscle tissue, causes biochemical changes in
the microenvironment of MTPs, and reduces the spontaneous electrical
activity of the MTPs (10,11). The literature shows the efficiency of the
DN therapy on MTPs in the heel and lower extremity muscles which
may be associated with heel pain. This study aimed to evaluate the
effect of DN treatment to MTPs in gastrosoleus muscles in addition to
ESWT to plantar fascia in plantar fasciitis.
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Patients and Methods

The study was a quantitative prospective randomized clinical trial performed in Kars
Harakani State Hospital Physical Medicine and Rehabilitation Outpatient Clinic. A total of 40
patients (29 female,11 male; mean age 43.6 § 11.8 years) who were clinically diagnosed
with plantar fasciitis between November 2018 and January 2019 were included in the study.

The participants were informed and their written consent was taken. The approval of
the Ethics Committee of the Medical Faculty of Kars Kafkas University was obtained for
our study and the Helsinki Declaration was adhered during the study.

The patients aged between 18 and 70 years, having symptoms at least for 6 weeks,
diagnosed with plantar fasciitis with or without X-ray image findings, had not received
any medical treatment for the illness and accepted not to take any anti-inflammatory
treatment during the therapy period, having no abnormal blood laboratory findings,
without any known acute or chronic inflammatory disease, with adequate educational
background level to understand the applied therapy and interventions, and fill the neces-
sary forms in the evaluation of the therapy. Malignancy, presence of active infection, his-
tory of diffuse inflammatory rheumatic diseases, trauma, skin lesion, infection or open
wounds in the foot, neuropathy, radiculopathy, peripheral circulatory disorder, coagulop-
athy, warfarin use, arthropathy, presence of congenital or acquired lower extremity
deformity, lower extremity fracture sequelae, prosthesis, the presence of internal plate
screw fixator, cardiac pacemaker, metal implant in the application area, and the presence
of conditions that might be inconvenient for physiotherapy such as pregnancy were not
included in the study. The patients with metal allergy were also excluded from the study.

The patients were randomized into 2 equal groups according to list randomization
method. The study was completed with no dropouts (Fig. 1).

The parameters below were used in the assessments:

1. Demographic and clinical features of the patients
2. Subjective pain evaluation
3. Pain evaluation with pressure algometer
4. Level of functionality
Fig. 1. Study flowchart.
Demographic and clinical features of the patients include age, gender, height, weight,
occupational status, and symptom duration were recorded.

Subjective pain evaluation was measured by visual analog scale (VAS) was used to
assess the level of pain. Morning VAS, resting and activity VAS before treatment and 1
month after treatment were evaluated. VAS is a 10-cm length straight line with the end
points defining extreme limits such as “no pain” and “the worst possible pain.” The
patient marks a place describing his or her pain level best between those 2 endpoints.
This mark's distance to “no pain” indicates the level of the pain.

Pain evaluation with pressure algometer was measured before and 1 month after the
treatment; the most sensitive area of the plantar fascia was documented with pressure
algometry. Pressure algometry is a semiquantitative method used to evaluate the pain
threshold in tissues. The pressure algometry used in the study is a BASELINE trademark. It
consists of a metal piston with a 1-cm2 round disc at the end, connected to a dial where
the pressure is measured in kilograms and pounds.

Holding the dial, the practitioner exerts pressure on the most sensitive point of the
plantar fascia. The dial is calibrated to 2.5 kg with 25-g sections. The pressure is applied
by pushing the disc towards the skin. The applied pressure rotates the indicator in the
clockwise through the metal piston. When the device is removed from the skin, the indi-
cator remains constant on the last measured value. When pushed on the reset button, it
is ready for other measurements (12). The measurements were repeated 3 times and the
best result was recorded.

The level of functionality of the patients was assessed with the Foot Function Index
(FFI) before the treatment and 1 month after the treatment. The FFI is a form commonly
used to measure the effects of foot pathologies on pain, disability, and activity limitation.
It can be filled by patients themselves. The FFI has 3 subscales including pain, disability,
and activity limitation. The FFI consists of 23 items. The pain subscale consisting of 9
items, measures the level of the foot pain in various conditions. The disability subscale
consisting of 9 items identifies the degree of difficulty in performing the functional activi-
ties resulting from foot problems. Activity limitation subscale consisting of 5 items, evalu-
ates activity limitations resulting from foot problems. While filling FFI, the patients
consider their foot conditions 1 week before (last week) and score all items with VAS. The
score of each item is summed up to calculate the subscales and the total score. It is
divided into the sum of the maximum scores of the items and is multiplied with 100
(13,14).

Higher scores indicate more pain, disability, and activity limitation. If the patient does
not perform activities such as barefoot walking or orthosis use, this item may be marked
as not valid and may be removed from the sum if possible (15).

Maximum standing and walking time of the patients without heel pain before
the treatment and after the treatment in the first month was recorded as minute
and meter.

Physiotherapy and Rehabilitation Program

Group 1: Cold application-ESWT (3 sessions with 1-week intervals)

Group 2: Cold application-ESWT-DN (3 sessions with 1-week intervals)
In addition, the both groups were given a home exercise program of plantar fascia
stretching exercises that aimed to achieve personal progress. Portable arch support was
recommended to use. All assessments were applied to the both of the groups twice: at
first pretreatment and 1 month after treatment.

ESWT was applied to the patients once per week with 12- to 15 Hz frequency settings
in the form of a 2-3 bar and 2500 pulse (BTL-6000 SWT Topline trademark ESWT device).
ESWT was applied to the most sensitive 5 points of plantar fascia with equal shares of
2500 pulse (5,7,15). Before the application, the most painful points were determined by
palpation. After ESWT, cold application was done for 15 minutes.

DN treatment was applied to the trigger points in gastrosoleus muscles. An evaluator
blind to the participants' condition evaluated the muscles manually for the presence of
active or latent MTPs. The reflecting pain after compressing taut bands/trigger points
were accepted to be active MTPs. Localized pain after palpation of trigger points were
evaluated as latent MTPs. DN was applied based on localizations of myofascial trigger
points in the gastrosoleus muscles, which was defined by Simons et al (16). The practi-
tioner was a 3-year experienced specialist. The patient was in prone position during
application. Until local twitch response was obtained, the needle was modulated by proc-
essing or retracting. If the patient felt severe discomfort, the application done intermit-
tently. Seirin trademark 0.6*50 mm acupuncture needles were used during the
application (Fig. 2, Fig. 3).

Statistical Plan

Data analysis was performed using SPSS for Windows 19.0.
Descriptive statistics were given as number, percent, median, mean, and standard

deviation. The Kolmogorov−Smirnov test was used for data normality. The results were
compared within the groups themselves and between the groups. In these comparisons,
repeated measures analysis of variance and Bonferroni correction for multiple compari-
sons were used. A level of significance of p ≤ .05 was accepted.



Fig. 2. Dry needling of gastrocnemius muscle. (A) Lateral head. (B) Medial head.

Table 1
Patients characteristics in pretreatment visit

Group 1 (ESWT)
Mean § SD

Group 2 (ESWT+DN)
Mean § SD p Value

Age (year) 47.15 § 10.82 40.1 § 11.89 .057
Height (cm) 164.7 § 9.61 165.5 § 10.03 .798
Weight (kg) 81.35 § 15.64 77.45 § 15.47 .433
BMI (kg/m2) 29.73 § 5.34 28.15 § 6.97 .427
Disease duration (month) 5.45 § 3.36 8.05 § 3.28 .018

Note: Values are given as mean§ standard deviation. Independent samples t test was used.
Abbreviations: BMI, body mass index; DN, dry needling; ESWT, extracorporial shock wave
therapy.
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Results

A total of 40 patients (29 [72.5%] female, 11 [27.5%] male; mean age
43.6§ 11.8 years) were included in this study.When the educational sta-
tus was evaluated, 72.5% of patients had graduated from primary school
and 27.5% had graduated from secondary and upper schools. Twenty-
five patients (62.5%) with plantar fasciitis had treatment to the right side,
whereas 15 patients to left side (37.5%). Twelve (30%) of the patients had
calcaneal spur in the right foot, whereas 7 (17.5%) had treatement in the
left foot. Demographic features of the patients are shown in Table 1.

All parameters were evaluated twice: first pretreatment and the sec-
ond 1 month after the treatment by a single investigator (F.B.) using the
criteria described previously in a single-blind manner.

In both groups, there were statistically significant improvements in
the morning activity and resting VAS scores (p ≤ .001). In intergroup
comparison, the morning activity and resting VAS scores were statisti-
cally superior in treatment group (p ≤ .001) (Table 2).

In both groups, there were statistically significant improvements in
the pressure pain threshold measurements (p ≤ .001). But in the inter-
group comparison, there were no statistically difference between the
groups in pressure pain threshold measurements (p = .132) (Table 2).

The number of patients with a maximum painless walking time of
10 minutes and below before treatment was 6 (30%) in the ESWT group
Fig. 3. Dry needling of soleus muscle.
and 0 in the first month after the treatment. In the ESWT-DN group, the
number of patients with a painless walking time of 10 minutes and
below was 8 (40%), whereas this number was 0 at (posttreatment
assessment) 1 month after the treatment. There was no patient with a
maximum walking distance longer than 45 meters in the ESWT group
before the treatment. However, at posttreatment control, 4 patients
were able to walk without pain 45 meters and further. Similar to the
ESWT group, there was no patient who was able to walk without pain
Table 2
VAS and PPT scores at pre- and posttreatment visits, n = 20

Group 1 (ESWT)
Mean § SD

Group 2
(ESWT+DN, n = 20)
Mean § SD p1 Value

MorningVAS 1 8.5 § 1.32 9 § 1.03 .189
MorningVAS 2 4.3 § 1.08 2.9 § 0.55 <.001*

<.001* <.001*
ActivityVAS 1 7.85 § 1.53 8.65 § 1.14 .068
ActivityVAS 2 4.4 § 0.88 2.5 § 0.51 <.001*
p2 Value <.001* <.001*

RestingVAS 1 7.9 § 2.05 8.65 § 1.31 .176
Resting VAS 2 4.15 § 1.14 2.5 § 0.51 <.001*
p2 Value <.001* <.001*

PPT 1 21.65 § 2.78 19.90 § 3.16 .071
PPT 2 28.25 § 3.19 29.65 § 2.52 .132
p2 Value <.001* <.001*

Repeated measures ANOVA was used.
Abbreviations: DN, dry needling; ESWT, extracorporial shock wave therapy; p1, within-
subject comparison; p2, between-subject comparison; PPT, pressure pain threshold; PPT
1, pretreatment pressure pain threshold assessment; PPT2, postreatment pressure pain
threshold assessment; VAS, visual analog scale; VAS1, pretreatment visit visual analog
scale assessment; VAS2, postreatment visual analog scale assessment.
* Statistical significance.



Table 3
Functional assessment at pre- and posttreatment visits

Group 1
(ESWT, n = 20)
Mean § SD

Group 2
(ESWT+DN, n = 20)
Mean § SD p1 Value

SwP max1 (minutes) 19§ 9.68 15.75 § 7.83 .250
SwP max2 (minutes) 36.25 § 15.29 50 § 10.13 .002*

p2 Value <.001* <.001*
WwP max 1 (meters) 14§ 5.76 12 § 7.15 .336
WwP max 2 (meters) 25.75 § 9.22 49.5 § 10.37 <.001*

p2 Value <.001* <.001*
FFI pain 1 7.17 § 0.87 7.43 § 1.07 .404
FFI pain 2 3.52 § 0.79 3.03 § 0.58 .034*

p2 Value <.001* <.001*
FFI disability 1 7.45 § 0.82 7.84 § 0.95 .173
FFI disability 2 3.36 § 0.82 2.98 § 0.46 .081*

p2 Value <.001* <.001*
FFI activity 1 6.52 § 1.69 7.25 § 1.04 .105
FFI activity 2 3.32 § 1.71 2.82 § 0.62 .226*

p2 Value <.001* <.001*

Repeated measures ANOVA was used.
Abbreviations: FFI 1, Foot Function Index assessment at pretreatment visit; FFI 2, Foot
Function Index assessment at posttreatment visit; p1, within subject comparison; p2,
between-subject comparison; SwP max1, maximum standing without pain scores as
minutes at pretreatment visit; SwP max2, maximum standing without pain scores
as minutes at posttreatment visit; WwP max 1: maximum walking without pain
scores as meters at pretreatment visit; WwP max 2: maximum walking without pain
scores as meters at posttreatment visit.
* Statistical significance.
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before the treatment in the ESWT-DN group. However, this number
became 8 (40%) at posttreatment control.

There were statistically significant improvements in maximum
painless standing time and maximum painless walking distance in both
groups (p ≤ .001). In intergroup comparison, maximum painless stand-
ing time (p = .002) and maximum painless walking distance (p ≤ .001)
scores were statistically superior in treatment group (Table 3).

The functionality of the patients was evaluated with the FFI ques-
tionnaire before and 1 month after the treatment. In both groups, there
were statistically significant improvements in the FFI’s pain, disability,
and activity limitation subscales scores (p ≤ .001). In the intergroup
comparison, the FFI pain subscale scores were statistically superior in
the treatment group (p = .034) but there were no statistically difference
between the groups in the FFI disability (p = .081) and the FFI activity
limitation subscale (p = .226) scores (Table 3).

Discussion

Plantar fasciitis is 1 of the most common causes of heel pain. Although
there are several conservative modalities in the treatment approach,
these treatments have not been shown to be superior to each other in the
clinical guidelines. Also, there is no consensus on themost successful con-
servative treatment (17). ESWT has been used in the treatment of chronic
plantar fasciitis for the past 10 years (18,19). Although there are many
studies supporting ESWT’s clinical efficacy, the underlying mechanism of
treatment effect and the optimal treatment protocol are not fully defined
(20). ESWT is thought to stimulate the repairing mechanism of the body
and increase the regeneration in the plantar fascia (5,6).

Another technique used in the treatment of plantar fasciitis is dry nee-
dling. Simons et al (16) describe the pain patterns of the MTPs in gastro-
soleus muscles that may cause plantar fascia pain. Plantar fascia and
gastrosoleus muscle stretching exercises are recommended in the treat-
ment of plantar fasciitis protocols (21). Stretching exercises are given to
plantar fascia and gastrosoleus muscles to both increase the success of
the applied modalities and also for the exercises therapeutic effects them-
selves (21). By DN therapy of MTPs in the gastrosoleus muscles, the pain
felt by the patients during stretching exercises can be decreased and the
flexibility of the gastrosoleus muscle can increase. Hence, it gets easier for
patients to continue exercising. In this study, we investigated the effect of
ESWT and DN combination on the pain parameters and functionality in
plantar fasciitis. We aimed to contribute to literature with this combina-
tion therapy, which has not been performed before.

In our study, there were no complications or side effects during and
after the application of ESWT and/or DN treatments. Patients with plan-
tar fasciitis feel pain typically at the first steps in the morning. Patients
indicate that the pain increases with activities such as long-term walk-
ing and long-term standing. After treatment, morning activity and rest-
ing VAS scores showed statistically significant improvements in the
both treatment groups (p ≤ .001). The intergroup comparison showed
that the ESWT-DN group was seen to be superior in every 3 scores (p ≤
.001). Many studies have shown that ESWT is effective on pain and
functionality in the treatment of plantar fasciitis (20,22). DN, lidocaine,
and botulinum toxin injections to the trigger points in lower extremity
and heel muscles that may be associated with heel pain, have also been
proposed as an alternative treatment method (23). Moghtaderi et al
(24) showed that ESWT to plantar fascia and MTPs in the gastrosoleus
muscles showed significant pain score improvements according to
ESWT to plantar fascia. In addition, functionality parameters were supe-
rior to the control group at the end of 8 weeks.

In our study, 1 month after the treatment, the FFI pain scores showed
superiority in the ESWT-DN group compared with the ESWT group, but
there was no significant difference in the FFI disability and activity limi-
tation scores between the groups.

The inflammatory process in plantar fasciitis causes pain, thickening of
the plantar fascia, and influences the patient's daily life activities. ESWT
stimulates a repairment process believed to increase regeneration ability in
the plantar fascia, but the gastrosoleus muscle DN treatment has no addi-
tional contribution to this repairment process. Hence, any difference in the
FFI disability and activity limitation scores were not seen between groups.

On the other hand, we evaluated the patients in an early period after
treatment. That may be a possible reason for similar FFI disability and
activity limitation scores in both groups. Eftekharsadat et al (25) evalu-
ated the efficiency of DN to MTPs in gastrosoleus muscles in chronic
plantar fasciitis; the patients receiving DN had statistically significant
decrease in the pain scores compared to the group that did not take dry
needling. In a study by Cotchett et al (26), DN and sham DN (once a
week) were applied to the lower extremity muscles MTPs (gastrosoleus,
quadratus plantae, abductor hallucis, flexor digitorum brevis) to the
patients with plantar fasciitis; DN showed a significant superiority in
the pain and functionality parameters at the end of 6 weeks.

ESWT and DN techniques are conservative modalities that have con-
siderably few complications. Patients have the advantages of continu-
ing their daily life activities in a short time and having a short recovery
period. The combination of these 2 techniques provides a curative effect
on the pain parameters. This combination can be an appropriate alter-
native in cases resistant to the conservative treatments.

Limitations

1. Low number of patients and the absence of long-term results of the
ESWT-DN combination
2. No comparative treatment with a sham control group
3. DN therapy was applied without ultrasound and/or electrical stim-

ulation.

Conclusion

This study aimed to contribute to the literature with the combina-
tion of ESWT and DN in the treatment of plantar fasciitis, which was
done for the first time. Both of these treatment techniques are cost-
effective and easy to apply.
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