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1. Imaging Bubbles in Vessels
Tom Matula, H. Chen, A. Brayman

Institutions:

University of Washington, Center for Industrial and Medical Ultrasound

1013 NE 40th St., Seattle, WA 98105, USA

Device and producing company: ---

Introduction: Cavitation is a possible mechanism for generating beneficial bioeffects in
shock wave therapy. But how do the bubbles interact with tissue and blood vessels? We have
been able to study the instantaneous direct interaction between a bubble and a blood vessel.
The interaction shows that blood vessels dilate with bubble expansion and invaginate with
bubble collapse.

Methods: Stabilized microbubbles are injected into a rat superior mesenteric artery. The ex-
vivo mesenteric tissue is then placed under a high-powered microscope. A region is insonified
with ultrasound and imaged with a high-speed camera. The bubble growth, collapse and
corresponding vessel motion is analyzed.

Results: The growth of bubbles is highly constrained compared to what occurs in the absence
of tissue. In many cases, vessel wall invagination is much greater than dilation. The maximum
velocity of the vessel wall during invagination can be tens of m/s.

Discussion: When a bubble expands, a large area of the vessel wall dilates. When the bubble
collapses however, we often see a very localized invagination, even “jetting” of the tissue into
the blood vessel. We hypothesize that this localized invagination is associated with micro-
capillary damage. It is possible to consider the blood and surrounding tissue as two different
“fluids” with an elastic, breakable membrane that separates these two fluids.

Conclusion: Using high speed photography, we have observed the coupled interaction of an
oscillating bubble with a vessel wall. The interaction shows vessel wall dilation, invagination,
and even rupture when the pressure amplitude is high. (Support provided by NIH
1RO1AR053652 and SRO1EB000350).

2. Total Energy Emitted: Is this the Most Important
Factor for the Efficacy of ESWT?
Maria Cristina Ottone (1), F. Fagnani (2)

Institutions:

1) ASL Al - Distretto di Tortona, Via Milazzo 1, Tortona, Italy;

2) Alliance Medical Group - via Alunno, 23 - Milano, Italy

Device and producing company: Piezoson 300, WOLF

Introduction: We want to verify the importance of total energy delivered by comparing the
results of using a large focus with low energy density and a small focus with high energy
density.

Methods: The treatment was performed using a Piezoson 300 from WOLF, a focused
piezoelectric generator with three different focal dimensions. This study includes:

Group A: large focus and low energy density (0.06 mJ/mm?)

Group B: small focus and high energy density (0.18 mJ/mm?)

Each patient received 4 applications, 2000 shock waves/session.

Results: The follow-up is ongoing and we will present the results during the meeting.
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Discussion: Last year we presented the preliminary results of a study in which we compared
different protocols varying the focus dimension and energy density with a stable value of total
energy (mJ) emitted. The evaluation of final data confirmed a strong link between the efficacy
of ESWT and the total energy emitted, however we stated that a future study which included
more patients was warranted. Hence we continue this work to verify the results of treatment
using a new and larger sample of patients.

Conclusion: Preliminary results seem to confirm the strong dependency between efficacy of
ESWT and the total energy emitted. We are currently evaluating the patients in order to obtain
final data to draw final conclusions that will be presented at the Congress.

3. Extracorporeal Pulse Activation Therapy (EPAT):
Efficacy of Pressure Pulse Transmitters
Pavel Novak

Institution:

Storz Medical AG, Lohstampfestr. 8, 8274 Tagerwilen, Switzerland

Device and producing company: Duolith SD1, Storz Medical AG

Introduction: Extracorporeal Pulse Activation Therapy (EPAT) uses the therapeutic effect of
radial pressure pulses or waves respectively generated by differently shaped transmitters.
These transmitters are used selectively for different indications.

Methods: The energy emitted by different types of transmitters (DeepIlmpact, D-Actor, V-
Actor, etc.) and its distribution within the body were measured by various methods (laser
interferometer, pressure and force transducer) then analyzed. The two typical pressure pulses,
released when the projectile accelerated by compressed air hits the transmitter, lie within two
frequency bandwidths: 100Hz-10kHz and 80kHz-200kHz. The slower pressure pulse cannot
be measured by pressure transducer within a laboratory setting using water as a tissue
phantom. A more solid, visco-elastic material is needed. By comparison, the faster pressure
pulse can be measured more easily by conventional methods used for shock waves.

Results: The measurements show that the different penetration depths and radiation fields are
dependent on transmitter shape, material and type of attachment within the hand piece.
Discussion: With regard to pressure pulse generation, it is typical to use the driving pressure
for quantifying the energy level applied. A physical parameter describing the energy delivered
to the tissue would be beneficial. Still, when considering both pulse types, the energy flux
density might easily exceed the typical values used with shock waves and thus be considered
confusing.

Conclusion: Further scientific evaluation of the relationship between pressure pulse
properties and their physiological effects within the tissue is necessary for a better
understanding of the biological-physical interactions and for determining possible methods to
extend and improve the treatment procedures.

4. A Neural Model for Chronic Pain and Pain Relief by
Extracorporeal Shock Wave Treatment
Othmar Wess

Institution:
Storz Medical AG, Taegerwilen, Switzerland
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Device and producing company: Shock wave devices in general e.g. DUOLITH SDI1, Storz
Medical

Introduction: Shock waves are used for urinary stone treatment and for several chronic pain
diseases. The etiology of those diseases is mostly unknown but hypothesized to be based on
neurobiology. There are numerous chronic pain syndromes in orthopaedics/rheumatology or
cardiology, successfully treated by extracorporeal shock wave treatment (ESWT). The
working mechanism of ESWT is not completely known.

Methods: Chronic pain without underlying anatomical disorder is looked at as a pathological
control function of memory or “pathological conditioned reflex”. Reflexes are considered
engraved memory traces linking sensory input with motor response. This feature can be
described by associative memory functions of the nervous system. Some conditioned reflexes
may cause inappropriate or “pathological reactions”. Consequently, a circulus vitiosus of pain
sensation and muscle and/or vessel contraction is generated when pain becomes chronic (pain
spiral).

Results: A neural theory of chronic pain is developed on the basis of a neuro-holographic
brain model. It explains how ESWT may delete pathologic memory traces by mechano-
sensory-transduction and hyperstimulation, resulting in permanent pain relief.

Discussion: The neuro-holographic brain model may be one among others to shine a light on
the neural mechanism of chronic pain and, simultaneously, may lead the way to developing
appropriate therapies.

Conclusion: In a generalized manner, the concept of associative memory functions may help
to understand conditioning as a learning process and explain ESWT as an efficient method for
treatment of chronic pain. This concept may open the door for new treatment approaches to
chronic pain and other disorders of the nervous system.

5. ESWT Guidelines
Richard Thiele, M. Gleitz, M. Maier, M. Buch, G. Wille,
H. Neuland, W. Schaden, J.-D. Rompe, R. Radel,
V. Auersperg, L. Gerdesmeyer

Institution:

DIGEST Kurfuerstendamm 61, 10707 Berlin, Germany

Device and producing company: n. a.

Introduction: Since 1994 ESWT has been applied in the fields of orthopaedics and general
surgery but there were no concrete treatment guidelines. Therefore a board of international
experts modified the guidelines for the standard indications.

Methods: According to the consensus statement of the international board of experts from
2008 (published in the ISMST Newsletter and on the homepage of DIGEST) the experts
established guidelines which the AWMF (working group of scientific approved societies in
Germany) currently uses.

Results: These guidelines will be presented for ESW treatment of chronic tendinopathies and
treatment of the skeletal muscles. New guidelines were developed for chronic tendinopathies
such as tennis elbow, plantar fasciitis with or without heel spur, calcifying tendinopathy of the
shoulder, patellar tendinopathy, Achilles tendinopathy, greater trochanteric pain syndrome,
impaired bone healing (non-unions, stress fractures, AFN, OD of knee and talus) and the
newly-defined field of ESWT for skeletal muscles.

Discussion: Is it possible to work out such concrete guidelines for all indications and for all
devices which are used worldwide?

-10 -
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Conclusion: Guidelines should be published from the societies for all scientific studies,
treatment standards, reimbursement and training and certification of doctors worldwide
should be validated.

6. Focused and Radial Shock Wave Treatment Influence
Human Mesenchymal Stem Cells
Helmut G. Neuland, Y. Delhasse, C. Steiningen,
A. Schmidt, W. Bloch

Institutions :

ZES - Center for Extracorporal Shock Wave Therapy, Kronberg Germany

Sports University Cologne, Institute for Cell and Molecular Biology, Germany

Device and producing company: Piezoson 100, Wolf Company, Germany

and Swiss Dolorclast, EMS, Switzerland

Introduction: Focused and radial shock waves can influence mesenchymal stem cells.
Therefore it can be speculated that shock waves can influence tissue repair and regeneration
in this way.

Methods: By special experimental studies we can demonstrate that migration, cytoskeleton,
proliferation and apoptosis of MSC's can be influenced.

Results: The present results show that MSC's dose and frequently dependently influenced by
different kind of shock waves.

Discussion: The question was whether the radial or the focused shock wave application had
different effects on MSC's.

Conclusion: The dose range for a pro-migration effect seems small for focused compared to
radial shock waves. A pro-proliferation effect is only seen for focused shock waves.

7. SW on Human Platelet-Rich Plasma (PRP) and
Osteoblasts
Biagio Moretti (1), A. Notarnicola (1), R. Tamma (2),
A. Zallone (2), L. Moretti (1), C. Citarella (3),
D. Dimonte (3), V. Patella (1)

Institutions :

) Department of Clinical Methodology and Surgical Techniques, Orthopedics Section

2) Department of Human Anatomy and Histology

3) Blood Transfusion Service, University of Bari, Italy

Device and producing company: Minilth SL1, Storz

Introduction: ESWT involves mechanical disturbances that can result in mechanical stimulus
to a large number of cell lines. The aim of this study was to assess the interaction of different
cell populations, osteoblasts and platelets, after the stimulation of only one of them.
Methods: Human platelet-rich plasma (PRP) was exposed to a single ESW treatment (0.16
mJ/mm?, 500 impulses) then added to mouse calvaria osteoblast (OB) cultures. Cell activity
was evaluated by Western-blot and real time-PCR experiments.

Results: We found an increase of Growth Factors involved in OB proliferation and
differentiation. In addition, the increase of the markers of osteoblast maturation (RUNX2,
Collagen I and Osteocalcin) was demonstrated. Our findings suggest that the recruitment of
platelets is a critical step in the bone reparation process and is enhanced by ESW treatment.

-11 -
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In fact, Insulin Growth Factor-1 and IGF-Binding Protein-3 are proposed to play a chemo
tactic and mitogenic role in differentiation and proliferation of OB. Shock waves can produce
activation of platelets, and drive OB to express genes for osteogenesis.

Discussion: Previous studies showed SW positively influence OB proliferation modulating
membrane permeability and intracellular signalling. In this study, we found that these effects
can also be achieved by the stimulation of other cells. Therefore, it is probable that during
applications in vivo the stimulation of shockwaves could be the sum of the interaction of
different cell lines.

Conclusion: In recent years the application of PRP has emerged as a potential solution in
bone and tendon injuries. The present results demonstrate that PRP could be added to SW to
increase the osteoblastic activity.

8. Wound Healing - Influence of focused and radial
shock wave treatment on the behaviour of human
mesenchymal stem cells
Yvonne Delhasse, H. G. Neuland (2), W. Bloch (1)

Institutions:

1) Department of Molecular and Cellular Sport Medicine, German Sport University Cologne,
Am Sportpark Miingersdorf 6, 50933 Kdln, Germany

2) ZES, Centre for ESWT, Kronberg im Taunus, Germany

Device and producing company: Swiss DolorClast (EMS), Piezoson 100 (Richard Wolf)
Introduction: Recent studies demonstrate the successful use of shock wave therapies for
improvement of wound healing disorders. Mesenchymal stem cells seem to be involved in
tissue regeneration such as occur in wound healing. Therefore the question arises as to
whether shock waves can influence mechanisms involved in stem cell dependent
regeneration. MSC dependent regeneration can be improved by inducement migration,
proliferation and apoptosis. Migration is of particular importance with regard to MSC’s
reaching the target location.

Due to the fact that two different kinds of shock waves (focused and radial) improve
mesenchymal stem cell dependent regenerative processes such as wound healing, it seems
appropriate to investigate the influence of both kinds of shock waves on MSC’s.

Methods: We established a new experimental cell culture setup for shock wave treatment
under more absorbing conditions to better simulate in vivo circumstances. We tested the
effects of different intensities of energy, frequency and total number of shocks on MSC’s to
investigate changes in cytoskeleton ((F-Actin) by phalloidin staining) and migration (by
Boyden chamber assay) for both kinds of shock waves.

Results: We developed methods for in vitro treatments of MSC’s with both kinds of

shock waves that guarantee cell vitality and allow investigation of both kinds of shock wave
treatments. We can show significant results in influence of migration and reorganisation of
cytoskeleton (F-Actin) dose dependency with both kinds of shock wave treatments. Different
shock wave systems show a different range of efficiency in our investigations. Treatments
with densities of energy of 0.077 mJ/mm? with a focused shock wave system show significant
increase in the migration and reorganisation of F-Actin fibers without actin accumulation. We
detected converse results at treatments with higher energy levels of 0.122 mJ/mm? in
migration and reorganisation of cytoskeleton. Small spots of actin accumulation were visible
at higher doses of 0.122 mJ/mm?. Treatments with 0.122 mJ/mm? had a lower rate of
migration in Boyden Chamber Assay but a higher rate of reorganisation of cytoskeleton
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compared to control. Radial shock wave treatment shows a significant increase in migration
by densities of energy of 0.50 bar but no significant increase effects of the reorganisation of
cytoskeleton.

Discussion: The present results indicate that MSC’s can be influenced depending on the dose
of shock wave treatments. We can verify explicit influences on migration of MSC’s with both
kind of shock waves, but with different ranges of efficacy. The results also provide evidence
for a distinct dose-dependent influence of shock waves for cytoskeletal organisation with
signs of cytoskeletal disruption at higher doses leading to an inverse migratory effect.
Conclusion: We can show the importance of correct dosing for treatment especially for
focused shock waves.

9. The Effect of Shock Waves on Differentiation and
Function of Myofibroblast
Enrico Vigato (1), G. Pietramaggiori (1), B. Hinz (2),
B. Pittet (2), F. Bassetto (3)

Institutions:

1) HUG Rue Micheli-du-Crest 24, 1211 Genéve, Switzerland

2) Ecole Polytechnique Fédérale de Lausanne (EPFL), 1015 Lausanne, Switzerland.

3) University of Padova, Padova, Italy

Device and producing company: DermaPACE (Sanuwave)

Introduction: It is widely known that mechanical forces can influence cell proliferation;
recent findings show that closure of chronic non-healing wounds in humans can be
accomplished using devices that exert mechanical stresses on healing tissue. Extracorporeal
shock wave therapy (ESWT) has been applied in lithotripsy and in the treatment of several
musculoskeletal disorders over the past decade, but its effects on non-healing wounds remain
unclear.

Methods: We investigated in vitro how shockwaves influence the development and function
of myofibroblasts, the cells that promote contraction during wound closure. Human dermal
fibroblasts were subjected to 250, 500, and 1,000 shock wave impulses at different energy
densities on day 1, 4, and 7. The expression of a-SMA (the hallmark of myofibroblast
differentiation), TGF-b and TGF-b RII was assessed through immunofluorescence
microscopy and western blots. The contractile function of fibroblasts was measured as a
function of their ability to generate wrinkles on deformable substrates. The ability to contract
extracellular matrix was quantified in 3D collagen gels.

Results: The preliminary results show an increased proliferation rate among fibroblasts
subjected to shock waves compared with controls; the myofibroblast differentiation is
influenced by shock wave therapy as well.

Discussion: The use of non-pharmacological inductors of cell proliferation such as shock
waves is an intriguing possibility to accelerate and control wound healing

Conclusion: These preliminary results, if confirmed, could support the use of ESWT to assist
closure in various non-healing wounds.
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10. Significance of Analgesia Induced Focused Shock
Waves in Proximal Plantar Fasciitis
Roberto A. Audain, R. Chirinos, Y. Alvarez

Institution:

Policlinica Cetven, Urb. El Vinedo, Calle 139 No 104-132, Valencia, Carabobo, Venezuela
Device and producing company: Endomedica/Medispec-Orthospec®

Introduction: Proximal plantar fasciitis is defined as a clinical entity characterized by pain
and inflammation of the plantar fascia at the subcalcaneal area of the foot. Aines,
physiotherapy, orthosis, shock waves and surgery have demonstrated produced highly
variable results.

Methods: An experimental study was performed from November 2001 to February 2007
which included 367 patients (465 feet) with proximal plantar fasciitis. The patients received
focused shock waves with electro hydraulic equipment (ORTHOSPEC®); intensity: 0.16
mJ/mm2, frequency: 196 waves/minute, in a single session. Clinical and ultrasound
evaluation was performed, visual analogue scale (V.A.S.) and satisfaction level measured.
Beginning of Analgesia to collect question's patient. Subsequent follow-up was performed
every six weeks after treatment, with a minimum of 10 months and a maximum of 6 years.
Descriptive and inferential statistical analysis was used with a difference between averages
and technique of Squared Chi, significance level of 0.05.

Results: The patients were predominantly female, mean age 53 years; beginning of analgesia
820 waves, deviation of 400 waves, total waves/session 1,620, standard deviation 730 waves.
The difference between Initial and Final EAV and EAV/Level of satisfaction was significant
at the level of 0.05 p=0.0001; good - 323 (69.5%),

fair - 80 (17.2%), poor - 62 (13.3%).

Discussion: There was a low correlation (0.02) between number of waves necessary for
beginning of analgesia and time of evolution. There also was a clear dependency between
level of satisfaction and number of waves at the beginning of analgesia.

Conclusion: Application of a lower number of waves for the beginning of analgesia can play
an important role in explaining the best evolution in plantar fasciopathies.

11. ESWT Versus ESWT Combined with Infrared Low
Level Laser Therapy (LLLT) in Treatment of Chronic
Plantar Fasciitis
Tomas Nedelka (1), V. Bartak (2), T. Ohshiro (3)

Institutions:

1) Charles University, 2nd School of Medicine, Dpt. of Neurology, Prague, Czech Republic
2) Charles University, 1st School of Medicine, 1st Orthopaedy Clinic, Czech Republic

3) World Federation of Societies for Laser Medicine and Surgery, Tokyo

Device and producing company: BTL5000 SWT Power, BTL5000 Laser

Introduction: Chronic Plantar Fasciitis (CPF) is one of the most common causes of heel
pain. It was previously proven that ESWT is an effective conservative treatment for CPF, with
better outcomes produced with higher energy ESWT however, the heel pain frequently recurs.
Therefore the possibility of using other forms of conservative therapy as an adjunct to ESWT
rather than performing surgery should be considered, as the indications for surgery are not
well codified. The studies considering efficacy of GaAlAs low level laser therapy (LLLT)
brought conflicting results, thus LLLT in monotherapy of plantar fasciitis remains
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controversial. The aim of this prospective study was to evaluate the effectiveness of ESWT in
monotherapy as well as the effectiveness of ESWT followed by application of LLLT.
Methods: We studied 96 patients (96 heels) with chronic plantar fasciitis persisting for at
least 6 months. Fifty patients were included in the ESWT only group (group A) and 46
patients in the ESWT/LLLT group (group B). Initial evaluation included completing visual
analogue scale (VAS), short form of McGill questionnaire and Roles and Maudsley scale.
The VAS as evaluated before each application. Follow up was done 2 weeks and 2, 4, 6 and
12 months after the last application. In the ESWT only group, 2000 shockwaves in 4 weekly
sessions were delivered by BTL5000 Power SWT device. Applied energy was 0.16 mJ/mm’
at a frequency of 8 Hz. In the ESWT/LLLT group, the same shockwave therapy procedure
was provided and immediately followed by application of GaAlAs infrared laser, wavelength
830 nm, continuous frequency, output power of the probe was 400 mW with total dose per
session equal to 20 J/cm®,

Results: The complete data from 89 patients were collected. Seven subjects (4 in the group A
and 3 in the group B) did not complete the study for various reasons. There was no difference
in baseline pain and basic demographic data between groups A and B. VAS improvement in
ESWT and ESWT/LLLT groups at 2, 6 and 12 months follow-up was significant in both
groups.

Discussion: Both ESWT and ESWT/LLLT applications are safe and effective in treatment of
chronic plantar fasciitis. From the long-term perspective, the efficacy is comparable in both
groups. LLLT seems to be more beneficial at the beginning of the therapy.

Conclusion: Combining ESWT with GaAlAs low level laser therapy appears to provide
moderate improvement in the initial phase of treatment. Further investigation is necessary to
validate these results.

12. rESWT in cases of “particular” plantar fasciitis
Dimitar lvanov Raykov,

Institutions:

Varna University of Medicine, 55 Drinov str, Varna 9001, Bulgaria

Device and producing company: MASTERPULS 200, Storz Medical

Introduction: ESWT is proven as an efficient method for treatment of plantar fasciitis. The
mean overall in all presented studies is up to 60% with no residual complaints and
significantly better in up to 30% with 6 months follow-up.

The following study presents experience in application of rTESWT in some particular cases of
plantar fasciitis, such as after a few childhood operations for talipes quinovarus (2 patients),
patients with painful plantar scars after plantar lacerations (3 patients) and relapse after
surgery with plantar fasciitis nodosa (2 patients).

Methods: The treatment was performed with the Storz Masterpuls 200 device, R15
applicator, 5 procedures at weekly intervals, 6000 impulses at 2 bars and 15Hz over the
painful area and another 2000 impulses with the same power over the entire plantar surface.
Results: We assessed the results following pain by Visual Analogue Scale (VAS) before each
procedure and after three and six months. Our study presents the final results as follows: no
pain (VAS<20) in 5 patients (71%) and substantially improved (VAS < 30) in 1 patient
(14%).

Discussion: The above mentioned results are similar to those officially presented by all other
authors especially with regard to treatment of typical plantar fasciitis.
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Conclusion: The high success, absence of any risks, and full patient satisfaction presented in
our study, make rESWT the method of choice not only in typical plantar fasciitis cases but
also in a few other particular cases regarding plantar fascia disturbances.

13. Comparison between the efficacies of three dosing
regimens of extracorporeal shock wave therapy for
the treatment of chronic plantar fasciitis
Jason Chia

Institution:

Changi General Hospital, Simei Street 3, 090023 Singapore, Singapore

Device and producing company: Dornier Epos Ultra

Introduction: The optimal dosing regimen of extracorporeal shockwave therapy for the
treatment of chronic plantar fasciitis remains to be determined. A review of the published
literature reveals a wide variation in the dosing regimen, with variation in the number of
pulses administered in each session, total energy administered, energy flux density of the
shockwaves, time interval between treatment sessions, and number of treatment sessions
administered.

Methods: The aim of this study is to compare the effect on pain reduction between three
dosing regimens of extracorporeal shock wave therapy (ESWT) in the treatment of chronic
plantar fasciitis through a randomized comparative non-blinded trial comparing efficacy in
pain reduction and reduction in plantar fascia swelling. The first treatment arm consisted of
two sessions of 2000 shocks administered 1 week apart, the second treatment arm consisted of
two sessions of 2000 shocks administered with a one-month interval and the third treatment
arm consisted of the equivalent number of shocks administered in a single session. A total of
90 patients were recruited for the study with 30 patients randomly assigned to each treatment
arm. Follow ups were arranged at one month and three months post treatment.

Results: Reduction in pain and plantar fascia swelling for the first and second treatment arms
were not significantly different at the first and second follow up. By comparison, there was
significant reduction in pain score and swelling of the plantar fascia in the third treatment arm
compared to the first.

Discussion: Although the subjects were not blinded to the treatment arm, care was taken not
to imply superiority of any of the treatment arms, in order to reduce bias.

Conclusion: The clinical efficacy of ESWT treatment for plantar fasciitis in a single session
is superior to multiple sessions.

14. Plantar fasciitis treatment: physical therapy with US
versus ESWT
Paolo Buselli, Sara Messina

Institution:

Shock Wave Therapy Division, Dep. of Specialistic Rehabilitation, Hospital of Lodi, Italy
Device and producing company: Ossatron device, HMT s.r.1

Introduction: Extracorporeal Shock Wave Therapy (ESWT) was approved by the Food and
Drug Administration (FDA) specifically for treatment of Plantar Fasciitis (PF) in 2001. In
order to investigate the role of ESWT concerning the clinical evidence of efficacy, we
performed a comparative study of ESWT versus other therapies, particularly Ultra Sound
(US) physical therapy.
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Methods: We have recently performed a systematic review of our clinical cases, evaluated
over a three-year period in our ESWT out-patient clinic. We checked three patient groups
treated, respectively, with ESWT only (group 1), US only (group 2) and ESWT after US with
poor clinical results (group 3). We performed a comparison between the two therapies and an
open study with a control group.

Results: Significant clinical improvement was obtained by both groups (group 1 and 2). We
noted no statistical significance in the results of ESWT versus US. Good clinical and
functional results of ESWT after US therapy were registered in the analysis of the control
group.

Discussion: The result of the comparison of Group 1 versus Group 2 could be due to the
different clinical conditions of the two groups. In the control group however, we performed a
case control analysis and we avoided selection bias.

Conclusion: ESWT appears to reduce plantar fasciitis in patients who were previously treated
with other physical therapies without clinical improvement. Even so there is not sufficient
data to prescribe ESWT as first choice treatment.

15. Effectiveness of Shock Wave Therapy in Patients
with Chronic Plantar Fasciitis
Paulo Roberto Rockett (1), A. C. Souza (2),
P. Dias dos Santos (3)

Institutions:

1) Ortosom, Porto Alegre Brazil

2) Cortrel, Rio de Janeiro, Brazil

3) Orthomaster, Sao Paulo, Brazil

Device and producing company: Reflectron, HMT

Introduction: Three Brazilian centres for shockwave therapy participated in a retrospective
study to evaluate the effectiveness and safety of shockwave treatment in patients with chronic
plantar fasciitis.

Methods: The effects of the shock wave therapy were investigated in 285 patients (297
plantar fascias) over an 80-month period, from March 2001 to November 2007.

Twelve patients received bilateral treatment. One hundred and fifty-four (154) women and
131 men were treated. The ages ranged from 25 to 90 years with average age of 54 years.
Each patient was treated after receiving medial and lateral regional nerve block anaesthesia
(posterior tibial and peroneal nerve) and, in some cases local anaesthesia, with 1200-1500
pulses of shockwaves at 20 mm of depth focus and 0.14 mJ/mm? of energy flux density. The
results were analyzed 45, 90 and 180 days after the final treatment. The subjective analysis of
pain was accomplished by visual analogical scale and clinical evaluation was performed in
accordance with Roles and Maudsley Score.

Results: One hundred and eighty (180) days after treatment the results were classified as:
excellent in 50.2%; good in 26.6%; acceptable in 8.1% and poor in 15.1% of the patients. We
did not observe any case of worsening of the initial complaints. No cases were recommended
for surgery.

Discussion: Extracorporeal shock wave therapy produces significant relief of pain and
decreases physical incapacity produced by chronic plantar fasciitis.

Conclusion: Shock wave therapy is a new safe treatment modality to treat patients with
chronic plantar fasciitis that failed conservative treatment.
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16. Plantar fasciitis: Follow up four years after ESWT
Franco Troncati, M. Imbrenda, I. Spaghetti,
B. Lombardi

Institution:
U.O. Recupero e Rieducazione Funzionale Az USL 4 di Prato, Italy
Device and producing company: Minilith SL.1, Storz Medical
Introduction: Plantar fasciitis is the most frequent cause of tallodinia in adults (1). It
is linked to obesity and to calcaneal spur (2-3) and is characterized by severe pain with
functional impotence more pronounced on awakening (4).
Methods: Twenty-five (25) patients (14 M and 11 F) mean age of 60, 15 years were followed
at our clinic for plantar fasciitis and functional impotence in the morning. All patients had
severe tallodinia for at least 6 months with no response at analgesic treatments. The patients
were assessed by the Ankle-Hind Foot scale (AOAFS) at the beginning and the end of
treatment; this evaluation was repeated at the 3-month, 2-year and 4-year follow up
examinations. Twenty-one (21) patients completed the study. Exclusion criteria was: patients
who had undergone surgery on the plantar fascia; previous fracture of the foot; ankle trauma
or severe contusion and distraction, patients with rheumatoid arthritis; ankylosing spondylitis;
Reiter's syndrome; severe osteoarthritis of the hip or knee; and diabetes. Processing consisted
of shock wave treatment (ESWT) once a week for 4 sessions total. Each session consisted of
2,400 pulses at 0.04 mJ/mm”* with the Minilith SL1 by Storz Medical. The statistical
difference was conducted with the Wilcoxon test for paired samples. Minimum level of
significance is p = 0.05.
Results: We found a clear reduction of pain and increase in functional improvement at
different times during the study with results that are maintained at 2 and 4 years after
treatment (p<0.001).
Conclusion: Our results seem to underline the usefulness of the treatment of plantar fasciitis
with ESWT. The reduction of pain, the recovery of adequate support of the foot and

walking suggest that ESWT is the most effective therapy for this disease, with
good results even after 4 years.
Bibliography:
1) Singh D, Angel J, Bentley G., Trevino S.G. Fortnightly review. Plantar fasciitis. BMJ
1997; 315, 172
2) R. Buchbinder, Ptasznik R, Gordon J, Buchanan J, Prabaharan V, Forbes A. Ultrasound
guided extracorporeal shock wave therapy for plantar fasciitis JAMA 2002, 288:1364
3) P. Lapidus, P. Giudotti Painful heel: report of 323 patients with 364 painful heels Clin.
Orthop. 1965: 39: 178
4) Riddled, M. Pulisic, Pidcoe P., Johnson R. Risk factors for plantar fascitis: a matched case-
control study JBJS 2003; 85a

17. ESWT in the Treatment of Plantar Fasciitis: follow-up
at three years
Maria Cristina Ottone (1), E. Roldi (2)

Institution:

1) ASL Al - Distretto di Tortona, Via Milazzo1, Tortona, ITALIA
2) No institution

Device and producing company: Piezoson 300, WOLF
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Introduction: The efficacy of ESWT in orthopaedic disorders has been confirmed in many
studies, including double blinded. The basic research studies have demonstrated that the
application of ESWT produces a biological response in tissues. In this study we want to verify
the efficacy and the safety of ESWT in the treatment of plantar fasciitis after three years.
Methods: Three years ago we treated 70 patients with plantar fasciitis. We checked them six
months and three years after the treatment. The treatment was carried out using a WOLF
Piezoson 300, a focused piezoelectric generator. Each patient received 4 applications, 2000
shocks/session, energy density 0.20 mJ/mm?.

Results: At three years follow up we have the same positive results we had in the short term
and the degree of satisfaction of the patients was reported as excellent or good in 76%.
Discussion: The results of conservative treatment in plantar fasciitis are often poor and of
short duration: in this study we demonstrate the longer lasting efficacy of ESWT in the
treatment of this pathology that can be severe not only in terms of the prognosis but also for
the quality of life.

Conclusion: The efficacy and the safety of ESWT in the treatment of plantar fasciitis and
also its prolonged effectiveness make this therapy an alternative method of treatment for this
pathology.

18. The Effectiveness of Extracorporeal Radial Shock
Wave Therapy for Patients with Plantar Fasciitis
Mahmoud lIbrahim, R. Donatelli, M. Hellman,

F. Buxbaum

Institution:

Health Check Medical P.O BOX 214, 11228 Brooklyn, NY, USA

Device and producing company: Swiss Dolorclast, EMS Medical

Introduction: Plantar fasciitis is a common cause of heel pain, affecting 10% of the general
population. Extracorporeal shock wave therapy (ESWT) has been recommended as treatment
for chronic plantar fasciitis in patients unresponsive to conservative treatment. The primary
goal of this study was to determine the effectiveness of extracorporeal shock wave therapy
compared with placebo in the treatment of chronic plantar fasciitis.

Methods: A prospective, randomized, blinded, controlled study with two groups of subjects
each was proposed. The study involved 104 patients (104 heels), including 52 patients (52
heels) in the shockwave treatment group and 52 patients (52 heels) in the control group. All
patients had been suffering from plantar fasciitis for at least 6 months. Pre-treatment
measurements included a visual analog pain scale (VAS) and the modified Roles and
Maudsley scale (R&M). In the shock wave group, therapy was applied once a week for two
weeks (2 x 2000 impulses) at an air pressure of 3.5 bars and frequency of 8 Hz at each
session. The patients in the placebo group received treatment with the clasp on the heel.
ESWT was performed without local anaesthesia. At the fourth week the subjects again
completed a VAS and R&M.

Results: At 4 weeks, there was a mean VAS decrease of 6.56 (79.7%) for the experimental
group; there was a mean decrease of 2.94 (32.5%) for the control group. There was a
statistically significant ANOVA group by time interaction indicating the experimental group
had a greater decrease in pain when compared to the control group p and an increase in
quality of life when compared with the control group p.

Discussion: Extracorporeal shock wave therapy has a statistically significant decrease in pain
scores than placebo for patients with plantar fasciitis. Extracorporeal shock wave therapy has

-19-



Abstracts ISMST 12th International ISMST Congress Sorrento 2009

a statistically significant increase in functional outcome (better quality of life) than placebo on
patients with plantar fasciitis.

Conclusion: Shock wave therapy is effective and safe for the treatment of chronic plantar
fasciitis.

19. Evidence-Based Analysis of Level | Studies Involving
f-ESW or r-ESW for Plantar Fasciopathy
John Ogden, W. Schaden, R. Thiele, J. Stabler,
Reiner Schultheiss, T. Ganey

Introduction: The utilization of extracorporeal shock wave treatments for plantar fasciopathy
(fasciitis) has progressively increased since the Food and Drug Administration approval of the
initial device (OssaTron) in 2000. Since then at least five additional devices have been
approved. All approvals required variably randomized studies, many (but not all) of which
have been published in peer reviewed journals. The number of randomized, variably blinded
prospective studies (Level I) also has increased. However, the effectiveness of this treatment
modality continues to be questioned, especially by the US private health insurers. We chose to
expand our previous meta-analysis (Toronto, 2007) to conduct a systematic analysis and
update of Level I studies.

Method: We searched several electronic databases (MEDLINE, EMBASE, CINAHL,
COCHRAN) and other relevant resources for the use of ESW in plantar fasciopathy
(fasciitis), in any language, from 2000 to 2008. In addition, we searched by hand relevant
journals published in that same time period, as well as bibliographies of reviews concentrating
on musculoskeletal applications of ESW. Information on the methodological quality,
stimulation device, pattern of treatment, patient demographics and clinical outcome was
extracted from those studies determined to be Level 1. The appropriate Level I studies then
were combined to systematically assess whether extracorporeal shock waves were clinically
beneficial to patients with refractory plantar fasciopathy.

Results: Seventy-seven (77) clinical studies specifically assessed ESW for treatment of
plantar fasciopathy. However, only seventeen (17) fit the accepted criteria for a Level I study.
A multiple question checklist was used to assess each study individually. Fifteen studies
supported the statistically valid effectiveness of ESW for plantar fasciopathy. One study had
equivocal results. Only one study found negative results. All studies reported decreased or
complete relief of pain (usually in at least three parameters) in successfully treated patients.
Some pain relief occurred even in unsuccessful patients, but not enough to fulfill
success/failure criteria.

Conclusions: Our pooled analysis of Level I studies showed a significant impact supporting
the use of ESW for plantar fasciopathy in patients who have failed multiple antecedent
conservative treatments. However, there are methodological limitations that prevent specific
device comparisons.
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20. Shock wave therapy in tennis elbow: long term
follow-up, pitfalls and complications
Miguel Angel Guedez, M. Capasso, G. Verratti, F.
Gonzalez, O. Gonzalez, M. Betancourt, C. Quintero,
A. Utrera

Institution:

Servicios medicos Ortho shock, Caracas, Venezuela

Device and producing company: Dornier Epos Ultra

Introduction: A prospective study was performed between July 2004 and July 2008, which
included patients of both sexes and at least 6 months follow-up after therapy.

Methods: Fifty-one patients were treated in this study (22 male and 29 female), in 49 patients
the dominant hand was affected and in 2 the non-dominant hand. Initially 26 patients reported
severe pain, 22 moderate and 4 mild. After 3 to 5 treatment sessions with focused shock
waves at level 7 (3200 pulses), 6 patients had severe pain and 32 mild pain or burning
sensation. Thirty-eight patients returned to normal activities within 30 days.

Conclusion: In conclusion, focused shock waves are a successful and reproducible method
for the treatment of tennis elbow. Burning sensation, epidermolysis and decrease in muscular-
grip force were the most severe complications. Three cases did not respond due to false
diagnosis: osteochondritis, radiocubital synovitis and entrapment of the radial nerve in
Froshe's arcade.

21. Focused and Radial Extracorporeal Shock Wave
Therapy for Lateral Epicondylitis: Preliminary results
Yavuz Yildiz, T. Aydin

Institution:

Gulhane Military Med. Academy, Sports Medicine Dep., 06018 Etlik, Ankara, Turkey
Device and producing company: Duolith SD 1, Storz Medical

Introduction: Extracorporeal shock wave therapy (ESWT) has been used in the treatment of
lateral epicondylitis for several years. The results from previous studies have been conflicting.
The aim of this study was to evaluate the effectiveness of focused and radial extracorporeal
shock wave therapy (ESWT) for the treatment of lateral epicondylitis.

Methods: Twenty recreational athletes aged between 20 and 30 years (mean age: 25.2+3.1
years) with unilateral lateral epicondylitis participated in this study. All participants
underwent clinical and instrumental diagnosis (X-rays and ultrasonography). They had been
previously treated with physical therapy, local injections and other conservative procedures
for at least 6 months. Focused and Radial ESWT were assigned to 3 treatments, 1 per week
for 3 weeks. In each session, 1000 pulses of 0.1 to 0.15 mJ/mm* and 3000 pulses of 1.4 to 2.2
bar depending on the participant's pain tolerance, were administered respectively. Overall
elbow pain using the visual analogue scale (VAS) and maximum pain-free grip strength
(MPFGS) were used to evaluate each subject before the treatment and 4 weeks after the
treatment. Isokinetic peak torque of the wrist flexor and extensor muscles were assessed
eccentrically and concentrically at test speeds of 1200/s in pre and post treatment sessions.
Results: Before treatment, concentric and eccentric extensor strength were found to be
significantly lower in the lateral epicondylitis wrist compared to the healthy control.
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Conclusion: ESWT appeared to be an effective treatment for chronic lateral epicondylitis.

22. Chronic Golfer’s Elbow: How can we obtain good
results with ESWT?
Jose Ramon Aranzabal

Institution:

Meditegui ondas de choque, ¢/ Arrasate 53, 20005 San Sebastian, Gipuzkoa, Spain

Device and producing company: Dornier Epos Ultra

Introduction: Chronic medial epicondylitis is a painful and disabling condition that is very
difficult to treat satisfactorily with any therapy, even with ESWT, as verified in the published
literature.

Methods: Since 1998, I have treated more than one thousand cases of chronic epicondylitis,
of which 104 were medial epicondylitis. Various modifications to my initial treatment
protocol were required to obtain good results. High energy, analgesia and the method of
application are the key factors.

Results: Over the last 3 years I have treated 48 cases of chronic epitrocleosis. The mean
number of treatment sessions is 4.8. The results were: Excellent and Good - 42 (87%), Fair - 2
(4%) and Poor - 4 (8%).

Discussion: Proper focalization of the energy, proper amount of energy and proper regional
anesthesia are crucial to successful treatment of this pathology.

Conclusion: Chronic golfer’s elbow can be treated successfully with ESWT.

23. Efficacy of Radial Shock Wave Therapy (RSWT)
combined with Low Level Laser Therapy (LLLT) in
the management of supraspinatus tendinopathies
Luigi Foggia, M. R. Carillo (2), C. Cavallaro (1), A.
Petrosino (1), V. Pezzullo (2), P. Villano (1)

Institutions:

Santobono Pausillipon Hospital, Naples (Italy)

1) University “Federico II”” Hospital, Naples (Italy)

2) Athena Physical and Rehabilitation Center, Naples (Italy)

Device and producing company: BTL-5000, SWT Power

Introduction: Although the literature demonstrates the effectiveness of RSWT (Radial Shock
Wave Therapy) or LLLT (Low Level Laser Therapy) in the treatment of tendinopathies, there
is still no work to assess the combination of these two methods. The purpose of this study is
to demonstrate that the association of RSWT and LLLT is effective in the management of
painful shoulder due to supraspinatus tendinopathies.

Methods: In a multicenter study the authors treated a group of patients suffering from
degenerative tendinopathies of supraspinatus by combining RSWT and LLLT using a BTL-
5000 SWT Power device. The protocol consists of 4 treatments in weekly sessions. The
parameters of RSWT in each session are 3000 shocks at a pressure of 5 bars and a frequency
of 18 Hz. With regard to LLLT, the authors treated an area of 25 cm2 at 20 J/cm? for 15
minutes. The LLLT immediately follows the RSWT. All patients were assessed before
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treatment and at 1 month follow-up by Constant score, SF-36 and computerized analysis of
movement.

Results: The combination of RSWT and LLLT is effective in the treatment of supraspinatus
tendinopathies from a clinical point of view, from a functional point of view and from the
point of view of quality of life perceived by the patient. By comparing the results with those
in literature for each individual method it is possible to evaluate that the combination
improves the results and reduces treatment time considerably. The therapy is well accepted by
patients and free of side effects.

Discussion: The combination of RSWT and LLLT offers faster and more effective treatment
due to:

* anti-inflammatory effect

* analgesic effect

* anti-oedematous effect

* acceleration of the healing process

 enhancement of tendon quality

Conclusion: This study (level III of evidence according to EBM), is important because it lays
the groundwork for the organization of more detailed work, which could provide a
comparison of this combined therapy with individual therapy or with other alternative
therapies (for example ESWT) by prospective controlled single- or double-blinded studies.

24. Controversial Results in the Treatment of Lateral
Epicondylitis of the Humerus up