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Introduction: Focused extracorporeal shock waves (fESW) can exert 
therapeutic effects on tissue by means of two basic effects: the direct 
generation of mechanical forces (primary effect), and the indirect generation of 
mechanical forces by cavitation (secondary effect). Conflicting reports exist in 
the literature about whether radial extracorporeal shock wave (rESW) devices 
can generate cavitation too. 

Methods: Cavitation fields of four different rESW devices were generated 
within a waterbath and recorded with a high-speed CCD camera with a framing 
rate of 300,000 frames per second and an exposure time of 1/2,700,000 
seconds. For comparison purposes, the same was done with a vibrating 
massage device. 

Results: All investigated rESW devices generated cavitation whereas the 
vibrating massage device did not. 

Discussion: Similar to focused shock waves radial shock waves may act on 
tissue by means of cavitation. This distinguishes rESW devices from vibrating 
massage devices. 

Conclusion: This is the first study demonstrating that the potential to generate 
cavitation is a common feature of rESW devices. These findings indicate that 
cavitation is one of the primary working mechanisms of both rESW and fESW 
devices. Cavitation is believed to exert important therapeutic bioeffects 
associated with shock waves, but may also cause serious negative effects on 
the body. Due to the non-linearity between the cavitation output and the 
devices’ energy settings and/or pulse frequencies, future studies should 
investigate the clinical effects of these observed differences among the various 
rESW devices that are available today. 
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Introduction: The myofascial pain syndrome is a major cause of low back 
pain that has high prevalence in the world population causing severe disability 
in these patients. Although few studies on myofascial, no clinical trial have 
demonstrated the efficacy of shock waves in chronic low back pain caused by 
myofascial pain syndrome. 

Methods: A prospective, randomized, double-blind, placebo-controlled study 
was carried out on 10 patients who had moderate to severe pain (VAS > 4) for 
more than 6 months, despite 6 weeks of conservative treatment with 
medications associated with physical therapy. Six interventions of rESWT (3-4 
bar; 1000 impulses per trigger point or 2500 impulses per muscle) were 
compared with placebo. The outcome measures were pain visual analogue 
scale (VAS), Oswestry Disability Index, Short-form McGill Pain Questionnaire, 
Roland Morris Disability Questionnaire and the temperature of the treated area 
was evaluated with Termography. The assessments were performed before 
treatment, after conservative treatment, 6 and 12 weeks after rESWT. 

Results: There was significant improvement in VAS, Oswestry Disability Index 
and in the temperature of the areas evaluated with termography after 6 weeks 
of rESWT compare to placebo (p < 0.05). After 12 weeks, patients who 
underwent active rESWT remained better than baseline values. 

Discussion: Although there was improvement in the Rolland Morris and McGill 
short form questionnaires of active treatment compared to placebo, the 
improvement was not statistically significant (p> 0.05). Since this is a 
preliminary study, perhaps the small number of sample may have interfered 
with the results of these questionnaires. 

Conclusion: Radial extracorporeal shock wave therapy significantly improves 
pain and functional disability compared with placebo in patients with chronic 
low back pain caused by myofascial pain syndrome. In addition to significantly 
improving the thermography pattern of treated area. 
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Introduction: Radial extracorporeal shock wave treatment (rESWT), originally 
developed for the treatment of various musculoskeletal injuries, has became 
one of the best investigated treatment modalities for cellulite. Earlier studies 
reported potential damaging effects of focused extracorporeal shock wave 
treatment (fESWT) on embryos. Accordingly, pregnancy is considered a 
contraindication for rESWT. Concerns have been raised about possible harm to 
the embryo caused by treatment with rESWT for cellulite, especially in the 
critical period of time when a woman is not aware of her pregnancy. 

Methods: Chicken embryos in ovo were exposed to various doses of radial 
shock waves at two different stages (two and three days old) of development 
(positive energy flux density = 0.16 mJ/mm2). By these time points the chicken 
embryos possess a well developed circulatory system, well established primary 
optic vesicles, an identifiable telencephalon and the formation of appendages. 

Results: The mortality rate of the chicken embryos increased in a dose-
dependent manner after exposure to rESWT at the age of two or three days. 
Among those embryos that survived the shock wave exposure, three embryos 
showed severe congenital defects (missing eyes, malformed pelvis, or missing 
coat). 

Discussion: Our results show a potential serious physical harm to embryos 
treated with rESWT. The developmental stages (two or three days old) of the 
embryos exposed to rESWT is comparable to four- to six-week-old human 
embryos. Even if the results cannot be directly transferred to the embryo of a 
pregnant woman treated with rESWT for cellulite, we recommend to rule out 
pregnancy before the application of rESWT to avoid any risk to harm the 
embryo. 

Conclusion: The results of this study are of substantial relevance for daily 
clinical practice when treating cellulite with rESWT. 
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Introduction: Extracorporeal shock wave application (ESWA) has been 
reported as an effective treatment in different urological indications and newly 
for erectile dysfunction (ED). We aimed to investigate the efficacy of ESWA in 
ED patients who were poor responders to phosphodiesterase type 5 inhibitors 
(PDE5i). 

Methods: This was an open-label single-arm prospective study on ED patients 
with an IIEF-ED score (International Index of Erectile Function) of less than 15 
and with a duration of more than 6 months at baseline. All patients were non-
responders to PDE5i and with multiple cardiovascular risk factors. 30 patients 
were enrolled from July until October 2014. The protocol comprised one 
treatment session per week for 5 weeks. Patients were followed at 1 month, 
and only then an active PDE5i medication was provided if needed for additional 
2 months until final follow up visit (after 12 weeks). At each treatment session, 
5000 shock waves were applied using the Dornier Aries (Dornier MedTech 
GmbH, Wessling, Germany) on the penile shaft and crus in different anatomical 
sites at an energy level 4 with an energy flux density of 0.051 mJ/mm2. 

Each subject underwent a full baseline assessment of erectile function using 
validated questionnaires and objective penile hemodynamic testing before and 
after treatment. 

Results: All patients (mean age of 53; range 40-66) completed the study and 
tolerated the novel therapy very well without side effects. The mean IIEF-ED 
score at baseline was 11±1. At the end of the treatment 26 of the 30 males 
(86.6%) reached an improvement of at least 7 points and an average increase 
of 11 points (p<0.001). 10 patients achieved an increase to IIEF-score higher 
than >25 and 16 patients were able to achieve full sexual intercourse after 
taking PDE-5i. These results were lasting for 12 weeks until the second follow 
up. A significant improvement (p < 0.001) in penile hemodynamics was 
detected after treatment and this improvement significantly correlated with 
increases in the IIEF-ED (p < 0.05). No patients reported pain associated with 
any adverse events during or after the treatment. 

Discussion: Penile ESWA is a new modality that can improve treatment of 
severe to moderate ED patients non-responding to PDE-5i or with multiple 
cardiac risks. The effect of ESWA on angiogenesis and microcirculation seems 
to be essential for the vast improvement in erectile function. These results were 



significantly shown using the IIEF-ED scores, and the three parameters of 
penile hemodynamics and endothelial function. 

Conclusion: The new treatment represents a valid option to conservative 
strategies for the management of patients with erectile dysfunction. These 
preliminary data need to be reconfirmed by multicenter sham controlled studies 
in a larger group of ED patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Effectiveness of low-intensity extracorporeal shock wave therapy 
with linear approach on patients with Erectile Dysfunction and 

vascular risk factors associated 
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Introduction 

The treatment of erectile dysfunction (ED) has evolved considerably over the 
last decade, following the introduction of type 5 phosphodiesterase inhibitors 
(PDE5i), which have become the first line of treatment for this complaint. 

Despite the effectiveness of these drugs, a number of patients ranging from 
40% to 50% do not respond to drug therapy even after optimization 
approaches such as treatment combinations have been implemented 

The second and third lines of treatment are the self-injection of vasoactive 
drugs and penile prosthestic implants, which many patients are reluctant to 
accept. 

Recently, two observational and one controlled trial have been published 
reported efficacy and safety of low-intensity extracorporeal shock wave therapy 
(LI-ESWT), particularly for patients with ED of vascular origin who are PDE5i 
non-responders 

The mechanism of action is still not completely elucidated. However, it has 
been shown that low-intensity energy induces the production of a 
physiologically significant amount of non-enzymatic nitric oxide and activates 
the intracellular cascade pathways that trigger the release of angiogenic factors 

Material and Methods 

We have performed this treatment on patients with Erectile Dysfunction (ED) 
and risk vascular factor who have failed to respond to PDE5i treatment using 
RENOVA NR, a LI-ESWT device manufactured by Direx Group. The treatment 
consisted in applying 20,000 shock waves during a period of four weeks (four 
sessions). In each session, the patient received 5000 shock waves of 0.09 
mJ/mm2: 1800 were applied on the penis (900 on each corpus cavernosum), 
and 3200 were applied on the perineum (1600 on each crus). The treatment 
areas were the same in all four sessions. All sessions were performed without 
anesthesia and in an outpatient setting, and each lasted 20 minutes. 

Results 

The increase in IIEF was significant from the first control, averaging 5 points. 
The SEP 2 and 3 improved significantly. 75% of patients showed improvement 
with treatment. 60% of patients improved 3 parameters erection and 
responded positively to the Global Assessment Question. 



There were no patients reporting treatment-related adverse events. 

Discussion 

Low-intensity extracorporeal shock wave therapy is a new modality of 
treatment specialy for patients with ED and vascular risk associated who are 
poor PDE5i responders. 
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Introduction: Extracorporeal shock wave therapy (ESWT) has been shown to 
be an effective treatment method in the reduction of muscle spasticity. It is not 
yet understood, however, why and through what mechanisms the application of 
shock waves affects tissue involved in spasticity. C. elegans worms offer a 
unique platform for the investigation of such mechanisms, as they are well 
known in the neurobiology field, containing a simple, fully mapped nervous 
system. 

Methods: Here we demonstrate a dose-dependent effect of shock wave 
exposure on C. elegans using therapeutic extracorporeal shock waves produced 
by a device used in medical practice. 

Results: Increased exposure to shock waves resulted in an increase in the 
proportion of worms rendered paralyzed while decreasing mean speed of 
movement. Recovery of these two behavioral symptoms was observed during 
increasing post-treatment waiting periods. Application of shock waves in 
polyvinyl alcohol resulted in a reduced effect, implicating cavitation as a factor 
in the observed loss-of-function. 

Discussion: These data, combined with the accessibility of C. elegans, 
demonstrate an intriguing model as a starting point for further research into the 
effect of shock waves on muscle spasticity. 

Conclusion: C. elegans worms may serve as excellent model to understand 
the molecular and cellular mechanisms of ESWT for spasticity. 
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Introduction 

The purpose of this study was to analyze the long-term results of the treatment 
of chronic plantar fasciitis with radial shock waves therapy (RSWT) 

Methods 

We evaluated our retrospective results in patients diagnosed with chronic 
plantar fasciitis treated with RSWT. All patients had failure of previous 
treatments. Three scales were used: Visual Analogue Scale (VAS), Roles & 
Maudsley scale and the American Orthopaedic Foot and Ankle Society scale 
(AOFAS). 

Results 

49 feet in 35 patients were evaluated. We had 15 males and 20 females, with a 
mean of 50 years of age. 9 patients had plantar fasciitis on the right foot, 12 on 
the left foot and 14 bilateral. We could assess a follow up of 86 months (60 -
120). We found that 80% of our patients had mild or no symptoms. 88.5 % 
were assessed as excellent or good by the Roles & Maudsley scale, and the 
mean score of the study group was 87.5 in the AOFAS scale. 

Discussion 

We found that the positive effects of RSWT remain in time, with 80% of pain 
relief, a well as a good functional score and patient satisfaction. 

Conclusion 

There are very few papers or literature reports addressing the long-term results 
of ESWT on plantar fasciitis. We found a positive result in time, that may 
provide an answer to the frequent doubt about the long-term results of 
Shockwave Treatments. ESWT provide a long-term effective alternative for 
chronic plantar fasciitis treatment. 

 

 

 

 



Predictive factors for radial shockwaves therapy in the treatment of 

chronic plantar fasciopathy 

 
Javier Crupnic, Argentina. 

Objectives: Describe prognostic factors in the treatment of chronic plantar 
fasciopathy with radial shockwave therapy to make a better selection of 
patients. 

Hypothesis: There would be a series of prognostic factors in the treatment of 
chronic plantar fasciopathy with radial shockwaves therapy such as: age, 
gender, body mass index (BMI), chronicity, previous physiotherapy treatments 
(PT), previous corticosteroids infiltrations (CI), bracing, presence of heel spur, 
anatomo-physiological foot alterations and bilaterally.  

Materials and Methods: A prospective cohort analytic study was performed 
in 58 patients for each prognostic factor (age > 50, gender, BMI >30, more 
than 12 months chronicity, PT prior absent, CI prior, non-use of orthotics, 
presence of heel spur, dig or flat feet, bilaterally). The visual analog scale (VAS) 
and satisfaction Roles & Maudsley scale was used to evaluate response to 
treatment. Inclusion criteria: Patients with chronic plantar fasciopathy for at 
least 3 months of duration, diagnosed by a physician, who completed the 
treatment with radial shockwaves therapy and submit the factors to be 
evaluated. Exclusion criteria: Patients who did not complete the treatment, 
patients who did not sign the consent, patients who did not manage to 
understand scales measuring results. Measurement Methods: Visual Analog 
Scale for the first steps in the morning with a further decrease to 60%. Roles & 
Maudsley Scale. All patients were treated by the same professional and under 
the same protocol sessions including performed three radial shockwaves, 2500 
impacts, 8 Hz of frequency, between 3 and 4 bar of intensity (energy density 
0.1 and 0.16 mJ/mm2), weekly, plus the implementation of an exercise home 
program. They were initially evaluated and followed for at least 3 months. 
Prognostic factors for each cohort were performed separately by EPIDAT4 
system through statistical analysis. 

Results: Fifty years older or more (Relative Risk: 0.42; Interval 
Confidence:0.19-0.85; P: 0.0024), female (RR: 0.23, IC: 0.09-0.6; P: 0.002), 
obesity (BMI >30) (RR: 0.35, IC: 0.17-0.71; P: 0.003) unilateral disease (RR: 
2.7; IC: 1.6-4.2); P: 0.01), and the presence of heel spur (RR: 0.45; IC:0.24 -
8.1; P: 0.02) showed statistically significant positive prognostic factors. 
Completed prior PT (RR: 0.92; CI: 0.32-2.6; P: 0.5), previous CI (RR: 1.05, IC: 
0.5-1.9; P: 0.5) and the use of orthotics (RR: 1.11; IC: 0.5-2.1; P: 0.5) showed 
no statistically significant differences in response to treatment. High foot arches 
or flat (RR 2.9; IC: 1.2-7.1; P: 0.06) and cronic disease (>12 months) (RR: 3.7; 
IC: 2.1-6.7; P: 0.001) were statistically significant negative predictors. 

Conclusion: The study shows with statistical support that patients respond 
better to treatment would be over 50 female, with no more than 12 months of 
disease, without foot anatomical and physiological alterations. Obesity (BMI 



>30) and the presence of heel spur were statistically significant positive 
predictors but we believe this is because the main limitation of this study is that 
we used the same population approached from different prognostic factors to 
form cohorts. The best study design would be a multivariate analysis to assess 
and quantify which is the real weight of each variable. The idea of this team is 
to make a multivariate study when the sampling is complete. We also believe it 
is important to make the presentation of these preliminary results since they 
will serve to kick a further and greater statistical power study in the future. A 
high concordance rate when evaluating results between the VAS and R & M, so 
that the results of both are not discriminated found.  
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Introduction 

Plantar Fibromatosis, also known as Ledderhose disease, is essentially a benign 
hyper-proliferative disorder of the plantar aponeurosis. The physiopathology 
and origin of the disease is not clear, and the treatment is always symptomatic. 
We present our results of the treatment on a patient with Ledderhose disease, 
using radial extracorporeal shockwaves 

Methods 

A 19-year-old female with a two-year history of unilateral metatarsal pain and 
soreness of the medial arch of the foot was studied in our unit. Ultrasonography 
showed an irregular contour ovoid nodule of the plantar aponeurosis, with 6.7 
mm of maximum diameter. Physical examination showed thickening of the 
plantar fascia with a small subcutaneous nodule between the first and second 
metatarsal bones. After studying different therapeutic possibilities, we decided 
to treat her with ESWT. She received 5 weekly sessions of radial ESWT, with as 
3000p, 2,5 b, and 7Hz per session protocol. 

Results 

The patient had a four-point pain reduction in the VAS score, as well as a clear 
improvement in the pain-free gait perimeter. The nodule disappeared on 
palpation immediately after the end of treatment. These effects remained intact 
four months later. 

Discussion 

Literature on plantar fibromatosis is scarce, with very few published cases 
treated with ESWT, due to the low prevalence of the disease. In early stages, 
conservative therapy including physical and pharmacological treatments is 
commonly used. Upon progression, invasive therapy such as irradiation of the 
plantar surface, steroid injections, and partial or complete fasciectomy as an 
ultimate therapy may be indicated. 

Conclusion 

Radial ESWT showed to be an effective non-invasive alternative to surgical 
treatment in this case, achieving functional improvement and better quality of 
life. Large-scale prospective trials are required to elucidate the value of ESWT in 
plantar fibromatosis in terms of recurrence and efficacy. 


