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INTRODUCTION
Plantar fasciitis is a painful condition 
of the foot. It is defined as an inflam-
mation of the plantar fascia, the fi-
brous envelope of the tendon that 
forms the arch of the foot (from the 
Latin “fascia”). The role of the plantar 
fascia is to support and protect the 
tendon on the sole of the foot.
Plantar fasciitis is one of the most 
common causes involving pain at the 
base of the heel. In the course of life, 
it affects up to 10% of the population.
It usually lasts for at least 6 months, 
rarely reaching a year. The clinical 
course for most patients is positive, 
about 80% report a resolution of 
symptoms within 12 months. [Martin 
RL et al.]
Plantar fasciitis mostly affects the pop-
ulation between 40 and 60 years of 
age, the women and obese subjects.
Plantar fasciitis mostly affects the 
women, obese subjects, athletes – 
especially runners and population 
between 40 and 60 years of age.
Among musculoskeletal injuries re-
lated to running, the incidence of 
plantar fasciitis varies between 4.5% 
and 10%, with a prevalence between 
5.2% and 17.5%. [Lopes AD et al.]. 
Sudden increase in mileage out of 
proportion to training, incorrect 
running posture, wrong choice of 

running shoes, running on too hard 
ground, are all possible causes of 
plantar fasciitis development. 
The precise mechanism of onset of 
plantar fasciitis is still being stud-
ied, as the research conducted so 
far reports conflicting data. Experts 
agree in considering this condition 
as the result of excessive stress on 
the plantar fascia which, if subjected 
to repeated stress and microtrauma 
over time, degenerates and becomes 
painful.
The diagnosis of plantar fasciitis can 
be made through the only physical 
examination; however, medical doc-
tors (in alternative physicians) may 
also order imaging studies to clear 
up any doubts and to rule out other 
possible causes of heel pain.
Plantar fasciitis takes several months 
(6 to 12) for complete recovery from 
pain symptoms that, interfering with 
daily routine, could impair life quality. 
Among the therapies planned to solve 
this condition, there are: the pharma-
cological approach, aimed at affect-
ing the symptoms of plantar fasciitis 
by administering non-steroidal an-
ti-inflammatory drugs and corticoste-
roids; the “strengthening” approach 
with stretching and strengthening ex-
ercises and the use of specialized de-
vices (splints, orthotics); the surgical 

approach and therapies based on the 
use of physical agents like extracor-
poreal shockwaves therapy (ESWT) 
and laser therapy.
Shock waves are pulsed acoustic 
waves that dissipate mechanical en-
ergy at the interface of two substanc-
es with different acoustic impedance. 
Such therapy has demonstrated good 
results in the treatment of patient af-
fected by plantar fasciitis [Li et al.] but 
it is not free of collateral effects.

Roerdink et al. in their systematic-re-
view on the complication of ESWT in 
plantar fasciitis, found that the 11.6% 
of the patients reported pain during 
the treatment. Dysesthesia, swelling, 
ecchymosis and/or petechiae, severe 
headache, bruising, throbbing sensa-
tion and temporary pain after treat-
ment, <1 week from the treatment 
session end, were also been noticed.
Laser therapy has been demonstrat-
ed to provide many beneficial effects 
through photochemical, photother-
mal and photomechanical interac-
tion with the tissue. 
Low-level laser therapy (LLLT) by class 
3B lasers with Power <500 mW, in a 
recent systematic review [Guimarães 
et al.] demonstrated to be effective 
in the treatment of plantar fasciitis, 
reducing pain of 2.2 on a 0–10 pain 
scale and providing an average im-
provement in pain of 40%. Moreover, 
compared to extracorporeal shock 
wave therapy, LLLT resulted equiva-
lent in reducing pain intensity in the 
short term.
In the last years High-intensity laser 
therapy (HILT) by class 4 laser source 
with power > 500 mW, has gained 
importance in the treatment of mus-
culoskeletal disorders and sports 
injuries [Brown et al., Dundar et al.]. 
HILT has been recognized to be a 
safe, non-invasive and non-painful 
therapy.
Clinical evidence on the effects of 
HILT in combination with other phys-
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ical therapies are limited despite 
treating patients with several thera-
pies during the same treatment ses-
sion and/or in succession, is becom-
ing part of common practice.
Akkurt et al. evaluated the effects of 
HILT in combination with insole ver-
sus insole alone, in patients affected 
by chronic plantar fasciitis and found 
that the combined therapy was more 
effective than the sole insole in terms 
of pain and quality of life.
The purpose of this study was to eval-
uate the performance of ESWT, HILT 
and their combination, in patients 
with chronic heel pain, caused by 
plantar fasciitis, in terms of pain relief. 

We hypothesize that the use of ESWT 
and HILT combined together in suc-
cession, during the same session 
treatment, could act synergically and 
lead more benefits in terms of: less 
invasiveness and pain symptoms af-
ter the treatment and higher antal-
gic, anti-inflammatory, anti-oedema, 
reparative and regenerative effects 
on deep structure.

MATERIALS AND METHODS
This prospective, randomized, sin-
gle center trial was conducted at 
the Yekaterinburg Medical Research 
Center for Prophylaxis and Health 
Protection in Industrial Workers of 
Yekaterinburg, Russia. 
Data were collected from a group 
of 40 consecutive patients aged 
between 40-50 years, affected by 
chronic plantar fasciitis, lasting over 
3 months, without any remission of 
signs and symptoms, pain over 4 on 
visual analogue scale (VAS). 
The diagnosis was made through 
physical examination; the enthesop-
athy was evaluated by ultrasonic 
indicators: thickness of the plantar 
fascia, homogeneity, swelling, calcifi-
cation, neovascularization. Figure 1.
No other inclusion or exclusion crite-
ria have been used. The population 

was randomly divided in four groups: 
Group 1 (n=10) received placebo; 
Group 2 (n=10) was treated with 
HILT; Group 3 (n=10) was treated 
with ESWT; Group 4 (n=10) received 
ESWT+HILT combined.
Change of pain intensity from base-
line to the end of the treatment ses-
sions, as reported by the patients on 
a Visual Analogue Scale (VAS), in the 
four groups of treatment, were cal-
culated and compared statistically. 
The VAS scores were collected before 
each treatment session. 
Patient randomized in Group 4 re-
ceived initially the treatment with 
ESWT and immediately after a treat-
ment with HILT. This choice was 
made because HILT could alleviate 
the painful temporary sensation 
some patients feel after a ESWT ses-
sion. Figure 2.
At one month, after the onset of the 
treatment cycle, the patients under-
went to an ultrasound exam to evalu-
ate changes of the swelling and plan-
tar fascia structure.

HILT PROTOCOL
Pulsed high power laser (Nd:YAG, 
λ=1064nm, Hiro 3, ASA Laser, Arcug-
nano, Italy) was applied as 10 ses-
sions performed daily in two weeks. 
All treatments were performed ac-
cording to instructions in operating 
manual. Each session lasted 10-15 
minutes and was divided in three 
phases: fast manual scanning, trig-
ger point treatments and slow man-
ual scanning. Each phase was done 
applying a fluency increasing / fre-
quency decreasing emissions. The 
predefined plantar fasciitis settings 
were: fluency of 970-1080-1170 mJ/
cm2, frequency of 30-20-10 Hz, total 
energy of 1000-1250-1500J.

ESWT PROTOCOL
For ESWT therapy was used a Salus 
Optimus Pro (Madisson, s.r.o.), with 
radial shock waves, energy densi-

ty of 2.5-3 bar, frequency set to 10-
13Hz, and predefined plantar fasciitis 
treatment mode. All treatments were 
performed according to instructions 
in operating manual. Each patient 
received 5 treatments in 2 weeks: 3 
treatments the first week and 2 the 
second one.

RESULTS
At baseline, the patients in the four 
different groups were comparable 
by gender, age and severity of clinical 
manifestations. 
Average pain intensity in the popula-
tion under examination at baseline 
was 7.1±1.9 on a 0-10 scale.
At the end of the treatment cycle the 
patients who received HILT (Group 
2) or HILT+ESWT (Group 4) reported 
a significant improvement of pain 
(p≤0.05). Patients treated with ESWT 
alone (Group 3) reported a decrease 
of pain on VAS scale but not signifi-
cant; while, placebo group showed 
no improvement. All the results are 
showed in Figure 3 and Table 1.

In group 4, VAS scores before and 
after treatment were 7.1±1.2 and 
2.1±1.1 respectively; already after a 
short period of time, 4.3±1.2 days, 
was achieved the greater drop in pain 
intensity. Ultrasounds performed at 
follow-up, one month after the onset 
of the treatment cycle, showed a re-
duced swelling and signs of structure 
repair in plantar fascia. Figure 4.

Patient of group 2, HILT monotherapy, 
significantly decreased pain in 8-10 
days since the onset of the therapy; 
the VAS score before and at the end of 
the treatment cycle were 7.2±2.1 and 
3.2±1.8 respectively. At follow-up the 
ultrasound exam presented a reduced 
swelling in plantar fascia. Figure 4.
In the group 3, the effects of ESWT 
emerged in over a 14 days’ period, 
in correspondence of the last treat-
ment. The VAS score before treat-
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ment was 6.9±2.1, after treatment 
was 4.3±2.6. At follow-up visit no 
ultrasound changes were seen. No 
adverse events or side effects were 
recorded during the entire curse of 
the study. 

DISCUSSION
In this prospective study, patient with 
chronic plantar fasciitis, were treated 
with ESWT, HILT or with a combina-
tion of the two therapies and their 
effects on pain were evaluated.

The results showed a significant 
reduction of pain in patients treat-
ed with high intensity laser therapy 
alone or in combination with the 
external shockwave therapy. In the 
group of patients treated with two 
therapies in combination, it was ob-
tained the greatest reduction in pain 
in the shortest period of time.

These results are in line with those 
found by Takla et al. where 120 pa-
tients with chronic plantar fasciitis 
received either ESWT with photobio-
modulation therapy (PBMT), ESWT 
(once a week), PBMT (three times a 
week), or sham-PBMT (three times a 
week) for three consecutive weeks. 
PBMT was provided with low level 
GaAlAs laser. 

Both ESWT and PBMT showed an 
increase in pressure pain threshold 
values, a decrease of pain and an 
increase of functional ability. As we 
found, the application of PBMT in 
combination with ESWT resulted to 
be superior over ESWT and PBMT 
alone.

This could be related to a smaller 
number of treatment sessions and 
a relative shorter period before the 
evaluation of the therapy effects, 2 
weeks instead of 3 weeks.
Our results sustain the hypothesis that 
HILT and ESWT in combination could 

lead to therapeutic mechanisms that 
potentiate each other, and that act 
synergistically.The shockwaves initiate 
a number of non-specific responses at 
tissue level both in correspondence of 
the front wave and at damping part of 
the wave. The front wave initiates the 
cleavage of chemical bonds within the 
components of cell membranes and 
alters the mechanical properties of 
cell membranes. These changes occur 
only in the damaged cells and cause 
their cytolysis (osmotic lysis).

The damping part of the shockwave 
stimulates metabolism, regenera-
tion and immune processes within 
the damaged tissues. Resulting from 
the removal of dead cells and cellular 
debris by the macrophages and the 
edema resolution, the compression 
of nerve fibers and nerve receptors 
decreases. This ultimately relieves 
the pain.

The high intensity laser therapy uses 
a source with a low tissue absorp-
tion coefficient (Nd: YAG) with the 
emission of impulses. The patented 
pulses, generated by the Hiro 3 de-
vice, are characterized by very high 
peak powers (1-3 kW), high energy 
content (150-130 mJ), short duration 
(120-150 µs), low frequency and duty 
cycle in the order of 0.1%. 

The characteristics that differentiate 
the HILT from traditional therapies 
are: the wavelength - 1064nm, high 
peak power and short pulse dura-
tion. This can favorite the photome-
chanical and biological effects on the 
tissue [Monici et al.]

In this study HILT therapy demon-
strated to be effective both alone 
and in combination with ESWT. 
In particular, in this second scenario, 
it seems that the HILT administrated 
immediately after ESWT, could po-
tentiate the positive effects emerg-

ing at the damping area, producing a 
greater and quicker improvement in 
pain respect to a monotherapy with-
out any side effects.

CONCLUSIONS
HILT and ESWT are usually applied in 
physical therapy department alone 
or in combination; when applied to-
gether, showed significantly better 
results in managing chronic heel pain 
in patients with chronic plantar fasci-
itis, with regard to both reducing pain 
and structural repair of plantar fascia.
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Fig 3. Evaluation of the Visual Analogue Scale in the different groups before and after the treatment cycle sessions.

VISUAL ANALOGUE SCALE (CM) MEAN (STD)

Baseline End of Treatment ΔVAS p-value

GROUP 1 - PLACEBO 7.3 7.2 0.1 NS

GROUP 2 - HILT 7.2 (2.1) 3.2 (1.8) 4 p<0.005

OUP 3 - ESWT 6.9 (2.1) 4.3 (2.6) 2.6 NS

GROUP 4 - HILT+ESWT 7.1 (1.2) 2.1 (1.1) 5 p<0.005

Table 1. VAS score values before and after the treatment 

Before treatment / group #4 (HILT+ESWT) After treatment / group #4 (HILT+ESWT)

Before treatment / group #2 (HILT) After treatment / group #2 (HILT)

Fig 4. Ultrasound evaluation of the effects of HILT therapy alone or in combination with ESWT at follow-up.

ULTRASONIC INDICATORS 

Group #1 (N=10) placebo Group #1 (N=10) placebo
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