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ABSTRACT

Plantar fasciitis is reported as the most common cause of
chronic plantar heel pain. An extra-corporeal shock waves
have been used in the treatment of plantar fasciitis with
promising results.

The purpose of this paper was to present results from
randomized controlled trials to estimate of the effectiveness
of ESWT in the treatment of plantar fasciitis.

Method: MEDLINE, EBCO, PubMed, ScienceDirect and
SpringerLink databases were searched, using the keywords:
ESWT, plantar fasciitis, shock wave, randomized clinical trials.
Results: Ten randomized clinical trials was critically
appraised. Eight studies report significant decreases in pain
symptoms and better function scores associated with an
extra-corporeal shock wave therapy. However two studies
show no meaningful improvement of clinical outcome in
patients treated with extracorporeal shock wave therapy for

STRESZCZENIE

Zapalenie powiezi podeszwy jest najczestsza przyczyna
przewlektego bolu podeszwowej strony piety. Wyniki tera-
pii zapalenia powiezi podeszwy zewnetrzna falg uderzeniowa
sg obiecujace.

Celem pracy jest przedstawienie wynikéw randomizowa-
nych badan klinicznych majacych na celu ocene skuteczno-
$ci fali uderzeniowej w terapii zapalenia powiezi podeszwy.
Metody: Analiza objeto doniesienia opublikowane w bazach:
MEDLINE, EBCO, PubMed, ScienceDirect oraz SpringerLink.
Uzyte stowa kluczowe: terapia zewnetrzna fala uderzeniowa,
zapalenie powiezi podeszwy, randomizowane badania kli-
niczne.

Wyniki: Wyniki dziesieciu randomizowanych badan klinicz-
nych zostaty objete analiza. Analiza wynikéw o$miu z nich
wskazuje na istotne zmniejszenie dolegliwosci bélowych
oraz polepszenie funkgji u pacjentéw leczonych przy uzy-
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chronic plantar fasciitis compared with placebo.
Summary: In most cases shockwaves therapy was a safe and
effective method for treatment of chronic plantar fasciitis and
helped the patient to avoid surgery for recalcitrant heel pain
but warrants further larger studies.

Keywords: extracorporeal shock wave, therapy, plantar
fasciitis

ciu fali uderzeniowej. Natomiast wyniki pozostatych dwoch
badan nie wskazuja na znaczaca poprawe stanu pacjentéw
leczonych falg uderzeniowa w poréwnaniu z grupg kontro-
Ing pacjentéw nieotrzymujaca leczenia.

Podsumowanie: W wiekszosci przypadkéw terapia zewnetrzng
fala uderzeniowa jest efektywna metoda leczenia zapalenia
powiezi podeszwy, pomaga pacjentom uniknac leczenia ope-
racyjnego, jednakze celowe bytoby przeprowadzanie badan
klinicznych obejmujacych liczng grupe pacjentéw.

Stowa kluczowe: zewnatrzustrojowa fala uderzeniowa, tera-
pia, zapalenie powiezi podeszwy

Introduction

Chronic plantar heel pain is a generalized term used to
describe a range of undifferentiated conditions affecting
the plantar heel [1]. Plantar fascia is the principle static
and dynamic stabilizer of the longitudinal arches of the
foot. It also acts as a shock absorber and helps to protect
the underlying soft tissues. Degenerative changes can
cause acute or chronic inflammation and may also cause
calcification at the origin of the plantar fascia and bony
traction spur formation [2].

Plantar fasciitis (PF) (also referred to as plantar heel
pain syndrome, heel spur syndrome or painful heel syn-
drome) is reported as the most common cause of chronic
plantar heel pain, is an inflammation of the plantar fascia
[3, 4]. The term PF has been used for years, likely in an
attempt to identify the actual symptoms occurring along
the plantar fascia with or without presence of a spur. More
recently, the term plantar fasciosis has been advocated
to de-emphasize the presumed inflammatory compo-
nent and reiterate the degenerative nature of histologic
observations at the calcaneal enthesis [5]. It presents as
pain on the underside of the heel. Patients often describe
a sharp pain, generally worse after rest, especially on wak-
ing, worsening with the first steps, but lessening with pro-
gressive exercise [6].

The epidemiology of chronic plantar heel pain in
the general population is currently undetermined. It is
estimated that 7-15 % of older adults report tenderness
beneath the heel, and that approximately one million
medical consultations per year are for the diagnosis and
treatment of PE. PF also account for approximately 8%
of all running-related injuries [7].

The etiology is multifactorial; mechanical overload
is generally believed to be fundamental to the develop-
ment of the condition. Obesity not only increases the
risk of PF, but also increases the level of disability, which
is proportional to the body mass index. Work related
weight bearing and biomechanical abnormalities in the
foot such as tight Achilles tendon, and/or foot types,
improper footwear, and reduced ankle dorsiflexion are
common predisposing factors [8]. PF is usually seen as
an overuse injury in athletes, runners in particular but
is also seen in the general population [9, 10]. It is esti-

mated that one in ten people will develop PF during
their lifetime [11].

Treatment for PF can be divided into numerous cate-
gories as listed below: (1) Conservative care (patient edu-
cation, soft tissue therapy/massage, acupuncture, taping,
night splints, stretching, ice, heat, orthotics, laser, ultra-
sound, electric modalities, diathermy, transcutaneous
electrical nerve stimulation — TENS, extra-corporeal
shock wave therapy, nutritional considerations: vitamin
G, zing, glucosamine, brninelain, fish oil, manual ther-
apy: joint mobilization and manipulation) [12-18]; (2)
Injections and medication (local anaesthetics, steroids,
Botulinum toxin A and/or saline) [4,19]; (3) Surgical
intervention [20].

Traditionally the first line of treatment of PF has been
rest, analgesics, night splints and orthoses. Patients not
responding to this treatment are usually advised infiltra-
tion with corticosteroids (such as triamcinolone, beta-
methasone or iontophoresis with dexamethasone). Sur-
gery (fascioctomy, neurolysis of the nerve to abductor
digiti minimi and excision of the heel spur) has been suc-
cessfully used in resistant cases [3, 2]. Surgery is recom-
mended as a last resort and usually only after failure of at
least six months of conservative therapy [4, 21]. However,
there are potential complications inherent with any open
procedure, such as infection, nerve injury, medial arch
flattening, lateral column pain, and thrombosis. Patient
and physician dissatisfaction has led to a search for an
alternative to the open procedure [22].

Recently, an alternative modality called extracorpo-
real shock wave therapy (ESWT) has evolved as a safe
treatment option for resistant PF [22, 23]. A shock wave is
defined as an acoustic wave at the front of which pressure
rises from the ambient value to its maximum within a few
nanoseconds [24]. Shockwaves can be focal or radial. Focal
shockwaves have high tissue penetration power (10cm)
and impact force (0,08-0,28 mJ/mm?). They produce
mechanical and biological effects of greater (than radial
shockwaves) intensity, including destruction of fibro-
sis, stimulation of neovascularization in treated tissues,
direct suppressive effects on nociceptors and an hyper-
stimulation mechanism, that would block the gate-control
mechanism. Radial shockwaves are pneumatic waves that
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are generated by air compressors, which are transmitted
radially with lower penetration (3cm), less impact (0.02-
0.0628 mJ/mm?) and limited biological effect. In contrast
to focused shock wave therapies, the radial technique is
used to treat the painful region rather than a painful point
[25, 26]. Three different types of machines can produce
shock waves based on electrohydraulic, electromagnetic,
or piezo-electric principles [27]. It is non-invasive method,
has a relatively short recovery time and claims a success
rate comparable to surgery [3,28]. There is unknown the
precise mechanism of action of extracorporeal shock
waves. However it has been thought that faster soft tis-
sue healing, reduced calcification, increased blood circu-
lation, inhibition of pain receptors and denervation are
responsible for the clinical effects [2]. Several musculo-
skeletal entities which can be treated by ESWT include:
calcific tendinitis of the shoulder, lateral/medial epicon-
dylitis, painful tendinosis, delayed union and nonunion
of fractures, Achilles and patellar tendinopathies, as well
as osteonecrosis of the femoral head [29, 30]. This form
of therapy has been recommended for the last 10 years as
an alternative therapy for patients with chronic PF who
have failed to respond to multiple conservative pharma-
cologic and therapeutic interventions [29].

Despite numerous publications, the application of
ESWT in PF, associated or not with heel spur, is still con-
troversial and the results in some studies are positive and
in others not.

The purpose of this review was to conduct an evaluation
of evidence from randomized controlled trials to estimate
of the effectiveness of ESWT. The aim was to determine if
ESWT is effective in the treatment for patients with plan-
tar heel pain compared with a control group.

Methods

Randomized controlled trials (RTCs) were identified by
searching the following data sources: MEDLINE, EBSCO,
PubMed, ScienceDirect, SpringerLink (from 2002 to
2016). Keywords used in the search included: randomized
controlled trials, shock wave therapy or SWT, combined
with plantar fasciitis. Articles found in the search were
then screened to ensure that participants in the studies
had a clinical diagnosis of plantar fasciitis.

Results

Ten RCTs that evaluated ESWT for plantar fasciitis had
satisfactory study design and methodologies and were,
therefore, accepted for inclusion in this review. The
trials evaluated different doses of ESWT against either
a placebo dose or a control dose so low as to be con-
sidered therapeutically ineffective. Adult participants
with a clinically confirmed diagnosis of plantar heel
pain were included (the duration of pain was greater
than 6 months).

Of the 10 RTCs that met inclusion criteria, eight were
placebo controlled trials [26, 31-37]: patients in placebo
groups were treated with low, therapeutically ineffec-
tive dose or were treated similarly to treatment groups
except that a sound-reflecting pad or foam membrane
were placed between their foot in to ensure that no shock
waves were transmitted through the skin. In two trials
[25,38] patients from control groups received traditional
treatment.

The first study was conducted by Rompe and col-
leagues. The treatment group (I) consisted of 50 subjects
(21 women, 29 men) with a mean age of 44 years and
pain duration of 8 months. The placebo group (II) con-
sisted of 50 participants (20 women, 30 men) with mean
age of 49 years and pain duration of 10 months. Group I
received a total of 3000 impulses of an energy flux den-
sity of 0.08 mJ/mm?applied on heel spur. The group II
received a relatively small dose of ESWT - 30 impulses
of an energy flux density of 0.08 mJ/mm?. This proce-
dure was completed once a week for three consecutive
weeks. The three main outcome measures used were a
100-point visual analogue scale (VAS) for resting, night
and pressure pain, a 5-point walking ability scale (as per
the previous study), as well as a modified version of the
Roles and Maudsley score - an objective, 4-point scale
(excellent, good, acceptable and poor) describing overall
symptom relief, patient satisfaction, and walking ability.
Patients were also surveyed on any additional treatments
they were using for their symptoms and were followed up
at 6 months. At six months, the rate of good and excel-
lent outcomes according to the four-step score was sig-
nificantly (47%) better (p < 0.0001) in group I than in
group II. Analyzing the results on a VAS in group I the
score for pain caused by manual pressure at six months
had decreased to 19 points from 77 points before treat-
ment. In group II the ratings before treatment and at six
months were 79 and 77 points respectively (p < 0.0001
for the difference between groups). In group I, twen-
ty-five individuals were able to walk completely without
pain at six months compared with zero of fifty patients
in group IT (p < 0.0001). A series of three treatments with
1000 impulses of low-energy shock waves appear to be an
effective therapy for PF. In contrast, three applications of
10 impulses did not improve symptoms substantially [31].

The promising result from the earlier studies by
Rompe and colleagues led them to conduct a study exam-
ining the effect of low-energy ESWT on PF symptoms spe-
cifically suffered by long-distance runners. Forty-five run-
ning athletes (23 females, 22 males, mean age of 40 years)
with intractable plantar heel pain for more than 12 months
were included. Twenty-two were assigned to a treatment
group and received three applications of 2100 impulses of
low-energy shock waves. The placebo group (n =23) were
treated similarly except that a sound-reflecting pad was
placed between their foot and the shock wave head of the
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ESWT machine, to ensure that no shock waves were trans-
mitted through the skin. Follow-up examinations were
performed at 6 months and at 1 year by a blinded observer.
In this study were used: 10-point VAS to assess pain on
first walking in the morning and the American Orthope-
dic Foot and Ankle Society’s Ankle-Hindfoot Scale. After
6 months, self-assessment of pain on first walking in the
morning was significantly reduced from an average of 6.9
to 2.1 points on a VAS in the treatment group and from
an average of 7.0 to 4.7 points in the placebo group. The
mean difference between groups was 2.5 points. While
both groups scored higher on the Ankle-Hindfoot Scale,
treatment group scores were significantly higher than the
placebo group (p = 0.0025). Similar results were found
at 12-month follow-up where the treatment group fared
significantly better on both the VAS and Ankle-Hindfoot
Scale (p < 0.0001 and p = 0.0211, respectively). The results
of these studies indicated that low-energy shock waves
were safe and effective method for treatment of chronic
PF in long-distance runners [32].

The aim of the third study was to evaluate the use of
ESWT in the treatment of PE All patients (n = 23) with
PF with a mean duration of symptoms of 11 months were
randomly divided into treatment group (13 patients) and
into placebo group (10 patients). All patients had failed
one or more method of treatment - conservative, topical
non-steriodal anti-inflammatory drugs, steroid injection
and/or surgery. The placebo group received treatment with
a claps on the heel, they were not aware of the fact that
they were not receiving treatment as the shock waves were
intercepted by the claps. The treatment group received
2000 shock waves at 2.5 bars of air pressure with a fre-
quency of 8-10 Hz. A total of three treatments were given
at an interval of two weeks. The patients were reviewed
at three and six months after the final treatment. A base-
line pain score was obtained using the VAS (0-10). In the
treatment group, the mean pain score of the 13 patients
reduced from 5.9 to 1.9 at six months follow-up. Twelve
patients (93%) showed significant improvement and one
patient remained unchanged. No significant benefit was
reported in the 10 patients in the placebo group. The
mean pain score in this group dropped from 7.0 to 6.6.
The difference between treatment and placebo group was
statistically significant. The conclusion was that ESWT is
an effective form of treatment for PF [33].

Kudo et al. used in study a large sample of 114 par-
ticipants to determine whether ESWT can safely and
effectively relieve the pain associated with chronic PFE, as
demonstrated by pain with walking in the morning. The
patients with PF recalcitrant to conservative therapies for
at least 6 months, were randomized to two groups. There
were no significant differences between groups. Treat-
ment group (n = 58) in a single session received 3,800
total shock waves - approximated total energy delivery
of 1,300 mJ/mm?. The placebo group (n = 56) received

the identical treatment procedure but shock waves were
prevented from entering the patients’ foot by a thin foam
cushion placed on the therapy head with an application of
ultrasound gel. The results of the study indicate a statisti-
cally significant difference between groups in the primary
outcome measure of change from baseline to 3 months
after treatment in VAS pain scores in the first few min-
utes of walking. In the treatment group, the mean pain
score reduced from 7.5 to 3.9 at three months follow-up
months (a mean percentage improvement: 49.1%). In the
placebo group, the mean pain score decreased from 7.9 to
5.3 at 3 months, a mean percentage improvement: 33.3%
(49.1% vs. 33.3%; p = 0.0124). There was a statistically
significant difference between treatments in the num-
ber of participants whose changes in VAS scores met the
study definition of success at 3 months post treatment and
between treatment groups in the change from baseline
to 3 months post treatment in the Roles and Maudsley
Score (p = 0.0027). The results of this study confirmed
that ESWT is a safe and effective treatment for patients
who have failed previous conservative nonsurgical treat-
ments for chronic PF [34].

A randomized controlled clinical trial conducted by
Wang et al. evaluated long-term results of shock wave
therapy on 149 subjects with an established diagnosis of
PE Patients were randomized into 2 groups: shockwave
group (n = 79 patients, 85 heels) and control group (n =
70 patients, 83 heels). There were no differences between
the groups in the scores for pain and function. Patients
in the shockwave group received 1500 impulses of an
energy flux density of 0.32 mJ/mm? to the affected heel
in a single session. In the control group, patients received
conservative treatment consisting of: nonsteroidal anti-in-
flammatory drugs, orthotics, program of exercise, phys-
iotherapy and/or a local cortisone injection. The shock-
wave group was evaluated at 5 to 6 years, the conservative
treatment group was evaluated at 34 to 64 months. Both
groups were evaluated with a 100-point scoring system
including 70 points for pain and 30 points for function.
The clinical outcomes were assessed as excellent, good,
fair, or poor. Findings indicated that the shockwave group
showed significantly better pain and function scores as
compared with the control group after treatment. The
overall results for the shockwave group and placebo group
were respectively: excellent 69.1% vs. 0%; good 13.6% vs.
55%; fair 6.2% vs. 36%; poor 11,1% vs. 9% (p < 0.001). For
the shockwave group the recurrence rate was 11% (9/81
heels) versus 55% (43/78 heels) for the control group (p
< 0.001). There were no systemic or local complications.
This is the next study that demonstrates that ESWT is
more effective and has a lower recurrence rate than con-
servative treatment for patients with PF [38].

Malay et al. conducted a randomized, controlled,
double-blinded, multicenter comparison of ESWT vs.
placebo for PE A total of 172 participants (mean age
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of 51 years, main duration of foot pain was 30 months)
were randomized into two groups: treatment or placebo,
in ratio of 2:1. Patients in the treatment group (n = 115)
were treated by ESWT at energy levels (0.22 mJ/mm?® to
0.32 mJ/mm?). The intervention session lasted 25 min-
utes, during which 3800 shockwaves were administered.
For participants in the placebo group (n = 57) a foam-in-
sulated membrane was used to absorb the shockwaves
and inhibit transmission of most of the energy. The VAS
was used to measure results at three months follow-up.
The objective of blind assessor’s was to assess the pri-
mary outcomes during the first 3 months of follow-up.
Participants were also followed up to 1 year to identify
any adverse outcomes that may have been related to the
shockwave treatment. According to the blinded assessor
(on the VAS), heel pain decreased by an average of 2.51
in the ESWT group and 1.57 in the placebo group (p =
0.045). According to the patients’ self-assessment (on the
VAS) heel pain displayed a mean reduction of 3.39 and
1.78 in the ESWT and placebo group respectively (p =
0.001). No serious adverse events were observed at any
time. The results of this clinical investigation demonstrate
the safety and efficacy of the ESWT device for treatment
of proximal PF had been unresponsive to exhaustive con-
servative treatment [35].

A double-blind, randomized, placebo-controlled trial
with parallel group design was conducted by Gollwitzer et
al. Assess the efficacy and safety of extracorporeal shock-
wave therapy compared with placebo in the treatment of
chronic painful heel syndrome were conducted among 40
participants. All of the participants were required to have
a baseline pain level designated as 25, as measured ona 0
to 10 VAS and they had to display significant, functional
limitations as determined by a Roles and Maudsley Score
of 3 (fair) or 4 (poor). Patients were randomly assigned: 20
to the ESWT group (0.25 mJ/mm?) and 20 to the placebo
group (an air-chambered polyethylene foil was located
between the coupling head and the participant, which
absorbed all the acoustic energy). Participants had his-
tory of at least 6 month of chronic plantar heel pain that
proved resistant to conservative treatments. Two-thou-
sand shockwaves were applied at each ESWT session. A
total of 3 shockwave interventions were performed within
weekly intervals. Follow-up evaluations were performed
at 6 weeks and 12 weeks after the last intervention session,
and outcome measures were determined by measuring
heel pain on a 10-cm VAS and by physical examination.
The primary outcome was the change in composite heel
pain (morning pain, pain with activities of daily living
and pain upon application of pressure with a focal force
meter “F-meter”) as quantified using a VAS at 6 weeks after
completion of the interventions compared with baseline
measurement. Secondary outcome measures included:
changes in morning pain, pain with activities of daily
living and pain upon focal pressure application with the

F-meter, as measured on a visual analog pain scale, as well
as the change in the Roles and Maudsley score at 12 weeks
after the baseline measurement. The final percent change
from baseline in the heel pain VAS was reduced by 73.2%
in the ESWT group, and this was 32.7% greater than the
reduction observed in the placebo group. The difference
was not statistically significant (p = 0.0302), but reached
clinical relevance (Mann-Whitney effect size = 0.6737).
In regard to the secondary outcomes, active extracorpo-
real shockwave therapy displayed relative superiority in
comparison with the sham intervention. The results of
the present study support the use of electromagnetically
generated ESWT for the treatment of chronic, painful
plantar heel syndrome [36].

Gerdesmeyer et al. conducted a multi-center, ran-
domized controlled trial of 251 patients comparing radial
extracorporeal shock wave therapy and placebo in the
treatment of chronic PE Radial ESW'T or identical placebo
were administered in 3 sessions, each 2 weeks (+ 4 days)
apart. In the treatment group (n = 129), 2000 impulses
of radial shock waves with an energy flux density of 0.16
mJ/mm?and a rate of 8 impulses per second were applied
at each treatment session. Patients in the control group
(n = 122) received identical placebo intervention with a
placebo hand-piece that prevented transmission of shock
waves. The primary outcome measure was overall heel
pain reduction measured by the percentage change of
the VAS composite score 12 weeks after treatment com-
pared with baseline. Secondary outcome measures were
changes in visual analog scale scores, success rates, Roles
and Maudsley score, SF-36, and patients” and investiga-
tors’ global judgment of effectiveness 12 weeks and 12
months after extracorporeal shock wave therapy. Radial
ESWT proved significantly superior to placebo with a
reduction of the visual analog scale composite score of
72.1% compared with 44.7% (p = 0.0220) and an overall
success rate of 61.0% compared with 42.2% in the pla-
cebo group (p = 0.0020) at 12 weeks. Superiority was
even more pronounced at 12 months and all secondary
outcome measures supported radial ESWT to be signifi-
cantly superior to placebo (p < 0.025). Compared with
focused shock wave applicators, radial ESWT devices
address larger treatment areas, thus providing potential
advantages in superficial applications like tendinopa-
thies and skin conditions. The authors concluded that
radial ESWT significantly reduces pain (based on VAS
and self-report), improves function and quality of life
in patients with recalcitrant PE. Radial ESWT can be
strongly recommended for patients with therapy-resis-
tant plantar painful heel syndrome. Especially in the cases
of failed nonsurgical treatment, radial ESWT represents
an excellent alternative to surgery because anesthesia is
not required and long recovery times are avoided [26].

The clinical significance of the treatment effects of
ESWT were also questioned in some reviews. There are



470

Medical Review 2016; 14 (4): 465472

also reports that provide limited evidence for the effec-
tiveness of extracorporeal shock wave in the treatment
of chronic PE

Haake at al. aimed to determine effectiveness of ESWT
in chronic PE Patients were randomized to receive ESWT
(135 patients) or placebo (137 patients). ESWT comprised
4000 impulses of a positive energy flux density (0.08 m]J/
mm?) under local anaesthesia with 2 ml mepi-vacaine
1%. Therapy was applied every two weeks (+ 2 days) (3 x
4000 impulses). In the placebo group a polyethylene foil
filled with air was fixed with ultrasound gel in front of the
coupling cushion to reflect the shock waves. The primary
end point was the success rate after 12 weeks, success was
defined by a Roles and Maudsley score of 1 or 2 and if the
patient received no additional treatment. Secondary end
points encompassed the Roles and Maudsley score and
pain intensities (pain at rest, pain at night, pain at pres-
sure, morning pain) on visual numeric rating scales (0 for
no pain to 10 for unbearable pain), walking ability and the
need for additional treatments for one year after the last
intervention. The primary end point could be assessed in
94% (n = 256) of patients. The difference in success rates
was 3.6% (8.0% to 15.1%, p = 0.5927) and the odds ratio
was 1.18 (0.675 to 2.07). Despite two centres recruiting
only nine and seven patients, none of the observed differ-
ences reached the minimal clinically relevant difference of
20%. The success rate of treatment for chronic PF 12 weeks
after intervention was 34% (n = 43) in the extracorporeal
shock wave therapy group and 30% (n = 39) in the placebo
group (95% confidence interval 8.0% to 15.1%). No dif-
ference was found in the secondary end points. Few side
effects occurred during and after the treatment. Majority
of them were reported by the therapy group than by the
placebo group [24 (18%) v 12 (9%)]. Side effects were skin
reddening (16 (12%) in therapy group; 5 (4%) in placebo
group), pain (7 (5%) in therapy group; 2 (2%) in placebo
group), and local swelling (3 (2%) in therapy group; 0 (0%)
in placebo group). Authors expected a higher risk for side
effects in the therapy group than in the placebo group (odds
ratio 2.26, 1.02 to 5.18). From analysis of above research
results followed that conventional therapy can be as effec-
tive as ESWT. This study concluded that ESWT wasn't more
efficient method than conventional therapy. Nevertheless,
there were a number of differences in this study. First, in
the study were used very high dose: 4000 impulses in one
session. This is considerably higher than in other studies.
Energy flux density is the main variable responsible for the
biological effects induced by ESWT. This is the first study
that used such a high number of impulses; therefore, it is
possible that this dose had a negative effect for this condi-
tion. In addition, the common practice is to provide ESWT
once a week for PF, but the authors used atypical approach
of bi-weekly treatment [37].

Another study confirming the comparable effects
of PF treatment of shock wave and conventional phys-

iotherapy is Greve’s research. Researchers compared the
results of two conservative PF treatments. Thirty-two
patients with PF enrolled in this study. The mean age of
the patients was 47.3 + 10.3 years (from 25 to 68 years of
age). 81% of patients were female, 87% of patients were
overweight, 56% had bilateral impairment and 75% used
analgesics regularly. Patients were randomly assigned into
two groups. Patients from group I (n = 16) underwent
10 physiotherapy session each, consisting of ultrasound
at a frequency of 1.0 Hz and intensity of 1.2 W/cm?. All
patients performed exercises after ultrasound applica-
tion to stretch all posterior leg muscles and strengthen
the tibialis anterior. Group II (n = 16) was treated with
applications of radial shockwaves. Two thousand impulses
were applied at a frequency of 6 Hz and a pressure of 3
MPa. The sessions were performed once per week for a
total of three sessions. All patients were advised to per-
form active stretching of the gastrocnemius and plantar
fascia at home. Pain and ability to function were evalu-
ated before treatment, immediately afterwards, and three
months later. Both groups showed improvement of pain
symptoms including reduced number of episodes of pain
per week and hours of pain per day. There were observed
decreases in the intensity of morning pain, general pain
and pain in the orthostatic position as evaluated using
the VAS. Researchers also observed the decrease in the
intensity of pain in the calcaneus and calf when measured
using Fischer’s algometer. Most patients had decreased
their intake of analgesics by the final evaluation at three
months after treatment. There was no statistically signif-
icant difference between the groups in any of the param-
eters used for evaluation. Both treatments were effective
for pain reduction and for improving the functional abil-
ities of patients with PF but the effect of the shockwaves
was apparent sooner than physiotherapy after the onset
of treatment. Shockwave treatment was no more effec-
tive than conventional physiotherapy treatment when
evaluated three months after the end of treatment. The
results of the present study show that a comprehensive
rehabilitation program might be effective for treating PE,
despite its simplicity [25].

Summary

Extracorporeal shock wave therapy has been proposed as a
therapy for PE, after conservative treatment has failed and
before surgical management is indicated. The purpose of
this review was to analyze the literature critically, assess-
ing the effectiveness of ESWT for reduction pain asso-
ciated with PF. Ten randomized clinical trials were criti-
cally appraised. Eight studies report significant decreases
in pain symptoms and better function scores associated
with ESWT however, two studies show no meaningful
improvement of clinical outcome in patients treated with
extracorporeal shock wave therapy for chronic PF com-
pared with placebo or conventional physiotherapy. The
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differences in shock-wave energy to the target tissue relate
specifically to the method of generation of the shock
wave, the size and volume of the ellipsoid, and the depth
of energy penetration. These factors may result in signif-
icant differences in the potential clinical efficacy.

Many people with PF (90%) will get symptom relief
from conservative methods of treatment. That’s why
ESWT is not considered a suitable therapy for the first-
line management of heel pain by the majority of the inves-
tigators. This may be because of limited access to this
relatively new and expensive equipment or, more likely,
because of the favourable natural history of this condi-

tion. In chronic cases, refractory to conservative meth-
ods, more invasive treatment may be warranted. Surgical
management is more cost-efficient than ESWT; it can have
significant side effects such as plantar fascia rupture or
stress fracture. In addition surgical release of the plantar
fascia requires patients to be hospitalized and immobi-
lized for long periods of time. In contrast, ESWT can be
done on an out-patient basis with no patient restrictions
and has no significant side effects [29, 39-41]. In conclu-
sion, ESWT is a reasonable treatment alternative for PF
that is not responsive to conservative treatment.
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