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RADIAL SHOCK WAVE THERAPY FOR PLANTAR FASCIITIS: A ONE YEAR
FOLLOW-UP STUDY

Elena M. Ilieva
Department of Physical and Rehabilitation Medicine, Medical Faculty, Medical University, Plovdiv,
Bulgaria

ABSTRACT

The vast majority of published papers on the efficacy of extracorporeal shockwave therapy
(ESWT) have come up with rather controversial results in patients with plantar fasciitis.
The amm of the present study was to investigate the effect of radial shock wave therapy in
patients with chronic proximal plantar fasciitis.

MATERIAL AND METHODS: Twenty-one patients were included in the study (mean age 51.29
+ 2.02 yrs, mean duration of symptoms 10.14 + 1.11 mos). Radial shock wave therapy was
administered in five sessions. Total number of shocks per session was 2500 at a pressure of
2.5 bars. Visual analog scale (VAS) and a modification of the clinical rating system of the
American Orthopedic Foot and Ankle Society (AOFAS) were used for outcome measure-
ment. The patients were assessed before treatment and followed up 3, 6, and 12 months
after end of treatment.

REesuLTs: Statistically significant improvement in pain and functional capacity was found
after completion of treatment in comparison with baseline; the improvement was preserved
throughout a one-year follow-up. VAS mean score for pain showed changes in pain while
walking the first few steps in the morning from 6.28 £ 0.4 before therapy to 2.85 + (.48 after
treatment and to 1.52 £+ 0.31 at 3 months, to 1.09 £+ 0.25 at 6 months, and to 0.52 + 0.14 at
12 months of follow up (p < 0.001). Similar dynamics was observed in pain intensity during
daily activities, at rest, in the evening and upon compression. The AFOAS score showed a
statistically significant reduction in pain — from 11.90 £ 2.35 at baseline to 31.90 £ 1.48 after
the end of interventions (p < 0.001), and to 39.52 + 0.47 at one year of follow-up (p < 0.001).
The mean values of the evaluation reflecting activity limitations and support requirements
increased from 3.85 + 0.42 to 7.85 + 0.46 after treatment and to 9.71 + 0.19 at one year of
follow up (p < 0.001). Similar dynamics was seen in the maximum walking distance and
walking surfaces. Gait abnormalities changed from 3.43 + 0.50 at baseline to 6.28 + 0.59
after treatment (p < 0.001).

ConcLrusion: Based on the results of this study we could conclude that radial shock wave
therapy is a safe non-invasive method of treatment. Our preliminary findings indicate that
it could be an effective treatment of choice for patients with chronic plantar fasciitis that is
recalcitrant to other conservative treatment modalities.
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INTRODUCTION Society for Medical Shock Wave Treatment. It is

In the past decades extracorporeal shock wave manifested as pain originating from the insertion
therapy has been widely used to treat a number of of the plantar fascia near the medial tubercle of
musculoskeletal disorders. Plantar fasciitis is one the calcaneus, the pain typically being the most
of the indications approved by the International severe while walking the first few steps in the
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morning.! Pathophysiologically, it is usually at-
tributed to overuse and ruined foot biomechanics.?
Treatment of the condition is conservative in 90%
of cases. Extracorporeal shock wave therapy is one
of the methods used to manage chronic cases with
complaints going on for more than 6 months and
refractory to conservative methods of treatment.

Extracorporeal shock waves (ESW) are a sequence
of single sonic pulses with steep pressure rise (0.01
usec), high peak pressure (up to 120 MPa, over
500 Bar), followed with a low tensile amplitude
(10 MPa), short duration (0.3 psec), therapeutic ef-
fect in the body up to 12 cm. Radial shock waves
(RSW), a relatively new modality compared to
the focused shock wave therapy, have longer rise
time (50 psec) and pulse duration (200-2000 psec),
significantly lower in peak pressure (0.10 - 1 MPa)
and depth of penetration (0-3 cm). The focal point
of energy is centred not on the target zone (as it
is in focused shock waves), but on the tip of the
applicator with radial emission in the tissues.’*
In spite of the doubts some authors have about
the efficacy of RSWT, the technique offers some
advantages especially in disorders in which ESWT
of low (~0.08 mJ/mm?) to medium energy (~ 0.28
mJ/mm?) is recommended. The advantages offered
by radial shock wave therapy are easy application,
no local anesthesia and no ultrasound guide needed,
and fewer adverse effects.

There are a lot of studies about the efficacy of
focused ESWT in the treatment of plantar fasci-
itis. A Cochrane review in 2003, updated in 2010,
concluded that although ESWT was a safe and, in
some studies, a clearly effective treatment option,
the evidence for effectiveness of ESWT in treat-
ing plantar fasciitis is rather conflicting.> Relevant
clinical studies have produced contradictory results
about the efficacy of ESWT and the clinical rel-
evance of the effect compared with placebo treat-
ment remains controversial. While there are a lot
of studies about the effect of focused shock wave
therapy, the effect of radial shock wave therapy is
the subject of little research.®!4

The aim of the present study was to assess
the efficacy of radial shock wave therapy in the
treatment of chronic plantar fasciitis with one-year
follow-up.

MATERIAL

PATIENTS AND STUDY PROCEDURE

This was an observational study in which each
patient served as his own control. It was conducted
in the Department of Physical and Rehabilitation
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Medicine, at the Medical University Hospital, Plo-
vdiv, Bulgaria with a 16-month enrolment phase.

Twenty-one patients with chronic plantar fasciitis
previously unresponsive to conservative treatment
were studied (mean age, 51.29 + 2.02 yrs (mean
+ SEM), 9 women, 12 men, mean duration of
complaints, 10.14. = 1.11 months).

Inclusion criteria were: duration of complaints
(pain and functional limitations) longer than 6
months, no effect of previous conservative treat-
ment (NSAIDs, physical therapy, local corticosteroid
or anesthetic injections, orthosis, splints). Patients
were excluded if they had a history of coagula-
tion disorders, inflammatory disorders of the upper
and lower ankle, malignancy, tendon ruptures in
the treatment area, if aged below 18 years and
in cases of pregnancy, or presence of pacemaker.
The washout phases were designated as at least 6
weeks since the last local corticosteroid injections
or physiotherapy treatment and one week after the
last intake of nonsteroidal anti-inflammatory drugs.

The patients were recruited to the study on
random basis when they actively requested medical
treatment because of a long period of complaints,
already specified diagnosis of plantar fasciitis and
failure of other conservative treatment modalities.

METHODS

OUTCOME MEASURES

Heel pain was assessed by VAS when taking first
steps in the morning, at rest, while doing daily ac-
tivities, in the evening, pain upon compression on
the medial calcaneal tuberosity. We used a 10-cm
visual analog pain scale with 0 being no pain and
10 being maximal pain.

We used also part of the AOFAS clinical rat-
ing system regarding pain (40 points — no pain; 0
points — severe pain) and function (activity limi-
tations, support requirements, no limitations — 10
points, severe limitations — 0; maximum walking
distance 5-0; walking surfaces: no difficulties on
any surface — 5, severe difficulties - 0) and also
gait abnormality, evaluated by the investigator (8
- none, 0 - marked)."

The patients were assessed before administration
of RSW therapy, after the end of treatment, and 3
months, 6 months and 12 months after completion
of the intervention sessions.

STATISTICAL ANALYSIS

A descriptive statistical analysis of the quantitative
parameters of mean and standard error (SE) and
paired sample t-test for comparing the results before
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and after the treatment were performed. SPSS-17
software package was used. Level of significance
of the therapeutic effect - p < 0.05. The results are
presented as mean score and standard error (mean
+ SE).

RADIAL SHOCK WAVE THERAPY

The therapy was conducted using BTL-5000 de-
vice (BTL Industries Inc., Columbia, USA) and
performed 5 sessions (one per week). The total
number of shockwave impulses was 2500 per ses-
sion, the pressure was 2.5 bars: 500 shockwaves
of 10 Hz along the insertion of the plantar fascia
and localizing the point of maximum pain; 1000
shockwaves of 10 Hz on the most painful points,
500 shockwaves along the plantar fascia, ending
with 500 shockwaves of 15 Hz on the insertion of
the plantar fascia.

RESULTS

The analysis of the data showed statistically sig-
nificant decrease (p < 0.001) of mean pain scores
(heel pain when taking first steps in the morning,
at rest, heel pain while doing daily activities, heel
pain in the evening, upon compression on the
medial calcaneal tuberosity) obtained immediately
after treatment in comparison with baseline data;
these results remained the same at the follow-up
evaluations at 3, 6 and 12 months. VAS evolves:
heel pain when taking first steps in the morning
from 6.28 + 0.4 before therapy to 2.85 + 0.48 after

treatment (p < 0.001). The statistically significant
improvement in comparison with the initial state
was preserved after 3 months - 1.52 £ 0.31, 6
months — 1.09 + 0.25, 12 months - 0.52 + 0.14 (p
< 0.001). Heel pain at rest from 5.04 £ 0.54 before
therapy to 2.19 + 0.42 after treatment, 1.00 + 0.27
at 3 months, 0.85 + 0.23 at 6 months and 0.42 +
0.14 at 12 months; heel pain during daily activi-
ties — from 7.23 + 0.36 before therapy to 2.57 +
0.45 after treatment, 1.00 = 0.29 at 3 months, 0.76
+ 0.22 at 6 months and 0.47 + 0.14 at one year
(p < 0.001). Similar dynamics was observed with
respect to pain in the evening and upon compres-
sion on the medial calcaneal tuberosity. The mean
pain scores at different points of status check in the
study sample are presented in Table 1.

The score of AFOAS clinical rating system
showed statistically significant reduction in pain —
from 11.90 + 2.35 before the treatment to 31.90
+ 1.48 after the end of interventions (p < 0.001),
and 39.52 £ 0.47 at one year of follow up (p <
0.001). The mean scores for activity limitations and
support requirements increased from 3.85 + 0.42
before treatment to 7.85 + 0.46 after treatment and
9.71 £ 0.19 at one year of follow up (p < 0.001).
There was similar dynamics regarding maximum
walking distance and walking surfaces. The gait
abnormality observed by the investigator changed
from 3.43 £ 0.50 at baseline to 6.28 + 0.59 after
treatment (p < 0.001) (Table 2).

Table 1. Mean pain scores by visual analogue scale before and after treatment (n = 21)

At first steps in During daily In the At compres-
. At rest e . .
VAS the morning mean + SEM activities evening sion
mean + SEM mean =+ SEM  mean £ SEM mean =+ SEM
Before treatment 6.28 + 0.40 5.04 + 0.54 7.23 + 0.36 7.57 £ 0.42 7.19 £ 0.47
After treatment 2.85 £ 0.48 2.19 £ 0.42 2.57 £ 045 2.19 £ 0.52 1.85 £ 0.53
t 6.01 4.68 10.15 10.86 10.39
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
3 mos after treatment 1.52 £ 0.31 1.00 £ 0.27 1.00 £ 0.29 1.04 £ 0.26 1.28 £ 0.31
t 12.21 7.94 5.46 13.99 13.89
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
6 mos after treatment 1.09 +£ 0.24 0.85 £ 0.23 0.76 £ 0.22 1.38 £ 0.47 0.95 £ 0.19
t 12.97 8.14 18.54 10.90 12.67
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
12 mos after treatment 0.52 £ 0.14 042 +0.14 0.47 £ 0.14 042 +0.14 0.66 £ 0.18
t 14.34 7.97 17.62 14.31 12.04
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
a4 Folia Medica 2013; 55(1): 42-48
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Table 2. Mean scores of pain, activity limitations, walking distance, walking surfaces, gait abnormalities as as-
sessed by AOFAS clinical rating system (n = 21)

Mean score of Mean score Mean score Mean score

AOFAS Pain score activity limita- maximal walk- walking sur- gait abnor-
mean = SEM tions ing distance faces malities
mean £ SEM mean £ SEM mean £ SEM  mean = SEM
Before treatment 11.90 £ 2.35 3.85 £ 0.42 2.28 £ 0.34 1.71 £ 0.33 3.43 £ 0.50
After treatment 31.90 + 1.48 7.85 £ 0.46 4.04 £ 0.28 3.66 £ 0.34 6.28 £ 0.59
t 7.74 9.28 7.40 6,77 7.07
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
3 mos after treatment  35.23 + 1.11 8.85 + 0.38 4.61 £ 0.10 4.43 £ 0.20 7.24 + 0.35
t 11.71 9.59 8.12 9.5 8.77
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
6 mos after treatment  37.61 + 0.95 9.57 £ 0.23 4.80 £ 0.08 4.61 £ 0.17 7.24 + 0.35
t 10.95 13.40 8.25 8.99 11.36
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
12 mos after treatment  39.52 + 0.47 9.71 £ 0.19 4.86 + 0.78 471 = 0.16 7.62 + 0.26
t 11.14 12.47 8.02 8.87 9.64
p p < 0.001 p < 0.001 p < 0.001 p < 0.001 p < 0.001
DISCUSSION plication of focused ESWT in patients with plantar

Plantar fasciitis is estimated to account for 11% to
15% of foot disorders in adults.'® There are differ-
ent treatment options and the success rate of non
surgical treatment is between 44 and 90%.%!7
ESWT produces promising results in cases with
chronic plantar fasciitis that have been recalci-
trant to other conservative methods of treatment.
Published randomized and double-blinded studies
provide controversial conclusions regarding clinical
relevance of treatment effect of ESWT compared
with placebo.b!41% Some of the studies conclud-
ing that ESWT is not beneficial in the treatment
of plantar fasciitis (e. g. Buchbinder et al.) have
some weaknesses in their design — patients did
not receive identical treatment, did not focus on
the area of maximal pain, analgesic drugs were al-
lowed, pain history as short as 6 weeks.'® Similar
results have been reported by Haake et al.® In a
randomised double blind control trial, Speed CA et
al. concludes that there is no treatment effect of a
moderate dose of ESWT in subjects with plantar
fasciitis.!” This controversy arises from researchers
using different treatment protocols and different
patient selection criteria and devices. The indica-
tions for application in chronic disorders with a
history of more than 6 months should be observed.
A lot of studies find good results after the ap-

45

fasciitis with success rate ranging from 34% to
88%, which is consistent with our findings.”!1-14.20.21
Wang et al. studied 79 patients with proximal
plantar fasciitis and at one-year of follow-up the
overall results were 75.3% complaint free, 18.8%
significantly better, 5.9% slightly better and none
unchanged or worse.?? In another study, a group
of patients treated with ESWT were compared
with a group receiving conventional conservative
treatment; the results were 69.1% excellent and
13.6% good results in the study group versus 0%
excellent and 55% good results in the control
group. The results were preserved at 5 years of
follow-up with 11% recurrence in the study group
to 55% in the control group.?*2*

Low energy shock waves also proved to be ef-
fective in patients with plantar fasciitis.!>!# Rompe
et al. suggested that three treatments weekly with
1,000 impulses of low-energy shockwave at 0.06
mJ/mm? appeared to be an effective therapy for
plantar fasciitis with significant alleviation of pain
and improvement in function.!#

Lohrer et al. compared the effect of focused
medium energy and radial shock wave therapy
and concluded that both had nearly equal efficacy,
although there is some evidence for focused SWT
to be superior to radial shock wave therapy.?
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Our findings are in line with that of Ibrahim
et al. who find significant decrease in VAS score
from 8.5 + 0.3 to 0.5 £ 0.1 at 24 weeks from the
baseline after the application of two sessions of
RSWT of 2000 impulses.!® We applied three ses-
sions and followed up the results till the end of the
first year after the treatment and instead of Roles
and Maudsley score we used part of the AOFAS
clinical rating system, which is more specific for
foot disorders.! Similar results are reported by
Gerdesmeyer et al, comparing RSWT and placebo
treatment with follow up at 6 and 12 months.®

Radial SWT has certain advantages over focused
SWT and these are the wider effective regions it
uses, the less stringent requirements for precise
focusing, and no need of adjunct local anesthesia.?®
RSWT is better tolerated and less painful, thus
obviating the need for local anesthesia and locat-
ing the application at the point of maximum pain
according to patient-controlled feedback. Rompe et
al. obtained better results without local anesthesia'3
than when using anesthesia in plantar fasciitis
patients. Besides making focusing exactly on the
most painful point rather difficult, local anesthesia
could also interfere with the inflammatory mediated
process that is discussed as one of the biological
mechanisms of SWT. Important inflammatory media-
tors that increase blood circulation are repressed.

The beneficial effects of shock wave therapy can
be attributed to a controlled microdisruption of the
plantar fascia, while preserving the gross structural
integrity and biomechanics of the foot. SWT also
stimulates the initiation of a healing response and
adaptation of tissue biology. Inflammatory medi-
ated process and induction of physiological healing
process as a result of SWT is discussed. Shock
wave therapy stimulates local metabolism, micro-
circulation, neovascularisation, induction of growth
factors and tissue regeneration. SWT induces a
neovascularisation process with an early release of
angiogenesis-related markers (vascular endothelial
growth factor) at the tendon-bone junction.?’-?8
Low energy SWT promotes tendon healing (cell
proliferation and tissue regeneration) by inducing
the TGF-B1 and insulin growth factor-1.2% Increased
expression of proliferating cell nuclear antigens and
activation of endothelial nitrogen oxide syntase
was also registered.>® The pain-relieving effect is
attributed to a gate-control mechanism, damage
to the neuron cell, degeneration of sensory nerve
fibers, and changes in substance P.3!-%

The limitations of our study are the small number
of participants and the lack of a control group with
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placebo treatment or any other form of conserva-
tive treatment. The preliminary results showed
that there is pain reduction and improvement in
function as evaluated by VAS and AOFAS scales
after the end of treatment sessions in comparison
with baseline and these are preserved at one year
of follow up. Most of the other studies about the
efficacy of radial SWT in plantar fasciitis do not
follow the effect at 12 months after completion
of treatment.

CONCLUSIONS

Based on the results of this group of patients we
could conclude that radial shock wave therapy is a
safe non-invasive method of treatment. Our prelimi-
nary findings indicate that it could be an effective
treatment option for patients with chronic plantar
fasciitis recalcitrant to other conservative treatment
modalities.
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PAIUAJIBHASA YIAPHO-BOJIHOBASI TEPA-
s nMPu NOAOUWIBEHHOM ®ACHUUTE;
HPOCIIEXXKUBAHUE B TEYEHHUE I'OJA

E. UnueBa

PE3IOME

BBEAEHHE: [1ybruxayuu omHocumeibHo ie4edno2o oeucm-
8Usl YOApHO-BOHOBOU Mepanuu npu noooULBEHHOM
Gacyuume nokazvlBarOM NPOMUBOPEYUBLIE PE3VIILINATNGL.

LEms: Hacmoswee uccrnedosanue cmagum cebe
yervlo npociedumv d@dexm paouairvHou yOaApHO-
60IHOB0U mepanuu cpeou NAYUeHmos8 ¢ XPOHUUECKUM
NOOOULBEHHBIM (PACYUUMOM.

MATEPHAT W METOABI: B uccnedosanue éxioueno 21
nayuenm: ux cpeouuti eospacm 51.29 + 2.02; cpeo-
Haa oagnocms cumnmomamuku — 10.14 + 1.11 mec.
Ilpumeneno 5 npoyedyp paoudanvbHou yO0apHO-80IHOB0U
mepanuu. Obwee uwucio umnyivcos — 2500, oasnenue —
2.5 Bar. JIna omuumvieanus pe3yibmamos npumeHenbvl
susyanvHo ananoeosas wkara (VAS) u moouguxayus
wKanvl AMepuKkancKozo opmoneoudecko2o obujecmed
no 3abonesanusm nooouigvl u a00vidicku (AOFAS).
Ilayuenmoe npocnexcusanu 00 u nocie JeyeHus, Ha
3-uii u 6-oti mec.

PE3YABTATBI: Ycmanosneno cmamucmuiecky 3Ha4u-
Moe ynyuuienue no OMHOWEHUIO K 60au U K QyHKyuo-
HANbHOU aKMUBHOCU NOC/e JleyeHUus. Imo cocmosHue
COXPAHUNOCH 00 KOHYA O0OHO20008020 Nepuodd Npoc-
crescuganus. VAS ycmanosuna usmenenus 6 cpeoHux
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cmoumocmsax 601U ympom npu nepgwvix uiazax — 6.28
+ 0.31 0o neuenus, 2.85 = 0.48 nocne neuvenus, 1.52
+ 0.31 — 3-uii mec.; 1.09 = 0.25 — 6-o1i mec.; 0.52 =
0.14 - 12-v111 mec. (p < 0.001). Ilooobras Ounamuxa
Habno0anace N0 OMHOWEHUI0 K OONU NPU eHCeOHEe8HOU
AKMUBHOCMU, 8 NOKOe, 8eYEPOM U NPU HAOABIUBAHUU.
Ulxana AFOAS nokazana cmamucmuiecku 3HAYUMYIO
peoykyuto 6onu: 11.90 £ 2.35 0o unmepsenyuu; 31.90
+ 1.48 - nocre ummepsenyuu (p < 0.001); 39.52 +
0.47 npu npocrexcusanuu 8 meueHue nepeoco 200d
(p < 0.001). Cpednue cmoumocmu OYeHKU, NOKA3bLEA-
Iowell oepanudenus 6 aKMmueHOCMU U HeobX00UMOCmb
6 nookpenienuu, ygeruuuauco — 3.85 £ 0.47 - 7.85 +
0.46 nocne neuenuss u coomsemcmeenno 9.71 + 0.19 —
nepewiil 200 nevenus (p < 0.001). I[looobnas ounamuka
0OHAPYICEHA NO OMHOUWEHUIO K MAKCUMANbHOMY pAcC-
CMOSAHUIO X00bObI U NO OMHOWEHUIO K 3aMpyOHEeHUIM
npu x00bbe no paziudnviM nosepxnocmim. Omrionenus
6 noxooke usmenunuco — 3.43 £ 0.50 - 0o neuenus;
6.28 £ 0.59 nocne neuenus (p < 0.001).

3akm04EHHE: Habaiodenus 3a smoil epynnoi
nayuenmos 0aim ocHo8aHue coeiams 6bl00, UMO
paouanbHas yOapHo-601H06AsE MePanusi Npeocmasisiem
bezonacuvlll HeuH8a3usHvlll Memod aevenus. Ilpedsapu-
menbHble pe3yIbmambl UCCIe008aAHUsL NOKA3bIBAIONL, YN0
oMy mepanuio MONCHO HNPUMEHAMb KAK CPeoCcmeo
8b100pa y NAYUEHMO8 C XPOHUYECKUMU opmamu no-
00WGEHH020 (acyuuma, pe3UCmMeHmHblX K OpyeuM
Memooam nedeHusl.
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