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Welcome Word 
of the President 
of the 24th ISMST 
Congress

Dear Colleague, welcome to Prague!

The 24th World Congress of the International Society for Medical 
Shockwave Treatment (ISMST) is finally here and I am very excited 
to invite you to this wonderful event held in our magical capital city 
in the heart of Europe.

The program of this year’s 24th world congress, which you´ll find in the following pages, has 
been uniquely structured to cover key applications of the shockwave therapy, namely, extracor-
poreal shockwave therapy (ESWT) and radial pressure waves (RPW) technology. Leading spe-
cialists, scientists, world known physicians, physiotherapists and other medical professionals 
will share their insights at this highly recognized educational and informative event. 

In addition, you may still do a last minute decision to attend instructional courses (ICC) for both 
medical doctors and physiotherapists, in which you will be taught about the technical back-
ground of ESWT and RPW, its biological efficacy, and you will practice its application in various 
approved indications under  supervision of certified ISMST instructors. 

The ISMST Congress as well as the ICC have an internationally acclaimed certification. All at-
tendees will receive the Continuing Medical Education (EACCME) credits, while participants 
from the Czech Republic will also receive credit points for postgraduate education by national 
medical institutions for doctors and physiotherapists.

To ensure that you get the most of your experience in our beautiful country, we have prepared 
for you an exciting social program. Networking dinner will take place in Restaurace Mlýnec, 
considered as one of the best fine dining restaurants in Prague. Get Together Evening will show 
you the best of the brewery U Fleků, which is one of few breweries in Central Europe brewing 
continuously for over 500 years. And as we Czechs really love music, be sure that you´ll listen 
to one of the most interesting productions in the city. 

I am very excited to be hosting you in Prague, one of the top 10 destinations of the world 
according to several international travel magazines. The city is famous for its beautiful castles, 
baroque and gothic cathedrals, squares from the time of kings and knights, breath taking 
bridges, and one of the best night lives in Europe. 

I hope, that 24th World Congress of the ISMST and also Prague´s historical and cultural heritage 
from the ancient times will imprint into your mind and leave a beautiful and memorable 
experience.

Enjoy your stay!

Tomáš Nedělka

ISMST Congress President
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Main Topics

1. New Horizons of Shockwave Use 
in Regenerative Medicine

2. ESWT in Sports Medicine

3. ESWT in Neurology

4. ESWT in Skin Applications

5. ESWT in Urology and Sexual Medicine

6. Radial Pressure Waves in Physiotherapy 
and Sports Medicine

7. Recent Developments of ESWT 
in Orthopedics and Traumatology

8. ESWT in Joints and Cartilage

9. ESWT in Pain Management
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Programme Overview 

Thursday September 8th

08:15–17:00 ICC COURSES 

19:00–21:00 Welcome Cocktail at Bellevue Hall

Friday September 9th

07:00–18:30 Registration & Industrial Exhibition

08:00–08:30 OPENING CEREMONY

08:30 NEW HORIZONS IN SHOCKWAVE MEDICINE
Moderators: Tomáš Nedělka, Wolfgang Schaden, Marianne Koolen

08:30–08:45 Opening Keynote Lecture
ESWT in Cardiac Surgery
Johannes Holfeld, Austria

08:45–08:57 Vascular and neural response to mechanical stimulation 
of Piezo1/2 ion channels

Harald Penasso USA

08:57–09:09 Brain lymphatic system and its implications for Trancranial 
Pulse Stimulation in Neurodegenerative diseases 

Karsten Knobloch Germany

09:09–09:21 SW and Innate Immunity: a strategy for the self 
– healing enhancement

Maria Cristina 
D’Agostino 

Italy

09:21–09:33 The potential effects of shock wave treatment on cellular 
senescence

Anna Weihs Austria

09:33–09:45 Autologous Adipose-Derived Mesenchymal Stem Cells 
Combined with Shockwave Therapy Synergistically Ameliorates 
the Osteoarthritic Pathological Factors in Knee Joint

Jai Hong Cheng Taiwan

09:45–09:57 Micromorphological analysis software as a new option 
for objective evaluation of ESWT effect on Achilles tendon 
structure in vivo

Jakub Katolicky Czech Republic

09:57–10:09 Use of Focused Shockwaves in Dental Pathology 
– Preliminary Report

Daniel Moya Argentina

10:09–10:21 Shockwaves effects on fascial tissue Federico Giordani Italy

10:21–10:25 Discussion – Q&A

10:25–10:45 Coffee Break & Visit to Exibits

24th World Congress of the International Society for Medical Shockwave Treatment | 9



10:45 ESWT & SPORTS
Moderators: Carlos Leal, Ludger Gerdesmeyer, Karsten Knobloch

10:45–11:00 Keynote Lecture
ESWT in the olympic games
Heinz Lohrer, Germany

11:00–11:12 ESWT in football medicine Karsten Knobloch Germany

11:12–11:24 ESWT in lower extremity sport injuries Kwangsun Park South Korea

11:24–11:36 Team player or solo athlete? Ludger Gerdesmeyer Germany

11:36–11:48 Application of extracorporeal shock wave therapy apparatus 
combined closed chain stability training in rehabilitation 
of boxers with rotator cuff tears

Yansong Qi China

11:48–12:00 ESWT to enhance healing after ACL reconstruction of the knee Kandiah Raveendran Malaysia

12:00–12:12 Combined treatment of extracorporeal shockwave therapy 
on hamstring tendinopathy in a group of athletes: a case series 

 Flavia Santoboni Italy

12:12–12:24 New developments of ESWT in Shoulder Rainer Mittermayr Austria

12:24–12:36 An 8-year retrospective study of the treatment outcome 
and safety of focal Extracorporeal Shockwave Therapy 
for sports injuries

Aston Nagai Qatar

12:36–12:40 Discussion – Q&A

12:40–13:35 Lunch Break & Visit to Exhibits

13:35 ESWT IN NEUROLOGY
Moderators: David Hercher, Tomáš Nedělka, Karin Freitag

13:35–13:50 Keynote Lecture
ESWT in Neurology – where we are in 2022
Tomáš Nedělka, Czech Republic

13:50–14:02 Current concepts of ESWT in peripheral nerves David Hercher Austria

14:02–14:14 Targeted Sensory Reinnervation (TSR) and our experience with 
shock wave therapy for the treatment of microsurgical nerve 
sutures 

Alexander Gardeto Italy

14:14–14:26 Shockwave delivery for the treatment of early Alzheimer disease 
and mild cognitive disease

Karin Freitag Spain

14:26–14:38 Long-term observations after transcranial pulse 
stimulations (TPS) for the symptomatic treatment 
of Alzheimer’s and Parkinson’s disease

Henning Lohse-Busch Germany

14:38–14:50 Transcranial Pulse Stimulation (TPS) compared to transcranial 
Focused Ultrasound (tFUS)

 Pavel Novak Switzerland

14:50–15:00 Discussion – Q&A

15:00 ESWT IN SKIN
Moderators: Carlos Leal, Reiner Mittermayr, Karsten Knobloch

15:00–15:12 Extracorporeal shock wave treatment for intractable skin 
wounds on the periphery of the extremities 

Takuro Sugiyama Japan
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15:12–15:24 ESWT in leprosy ulcers Carlos Leal Colombia

15:24–15:36 ESWT in Aesthetic Medicine Karsten Knobloch Germany

15:36–15:51 Keynote Lecture
ESWT: a must for all surgical disciplines?
Wolfgang Schaden, Austria

15:51–16:00 Discussion – Q&A

16:00–16:20 Coffee Break & Visit to Exibits

16:20 ESWT IN UROLOGY AND SEXUAL MEDICINE
Moderators: Irwin Goldstein, Jens Rassweiler, Igor Motil

16:20–16:35 Keynote Lecture
ESWT in Women’s and Men’s Sexual Health
Irwin Goldstein, USA

16:35–16:47 ESWT in Erectile Dysfunction – Where are we in 2022 Igor Motil Czech Republic

16:47–16:59 HIFEM (High-Intensity Focused Electromagnetic) 
in the treatment of male sexual disorders: Preliminary Results

Hartmut Porst Germany

16:59–17:11 Post-Finasteride Induced Erectile Dysfunction: Diagnosis 
by Grayscale/Doppler Ultrasound and Disease Modification 
Treatment with Erect Penile Extracorporeal Shockwave Therapy

Sue Goldstein USA

17:11–17:23 Comparative study of the effect of ESWT in combination 
with PDE-5i and PDE-5i monotherapy on erectile function

Nataliya Markina Russian Federation

17:23–17:35 ESWT in Patients with Peyronie’s Disease: Tricks of the Trade 
based on more than 300 Patients

 Hartmut Porst Germany

17:35–17:47 ESWT for the management of persistent genital arousal 
disorder/genito-pelvic dysesthesia from lumbo-sacral spine 
pathology-induced sacral radiculopathy

Sue Goldstein USA

17:47–17:59 Covid19 induced endothelial dysfunction and treatment 
of subsequent erectile dysfunction by Linear Low intensity 
ESWT

 Igor Motil Czech Republic

17:59–18:11 ESWT in the healing process after Fournier’s Gangrene – 
preliminary results 

Jens Rassweiler Germany

18:11–18:30 Discussion – Q&A

18:30–19:30 ISMST AGM MEETING

20:30–23:30 Networking Dinner at Mlýnec Restaurant (20:00 bus transfer)
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Saturday September 10th

08:30–18:00 Registration & Industrial Exhibition

09:00 RADIAL PRESSURE WAVES IN PHYSIOTHERAPY 
AND SPORTS MEDICINE
Moderators: Martin Ringeisen, Sergej Thiele, Jakub Katolický

09:00–09:15 Keynote Lecture
RPW in Sports Medicine: History and Development
Heinz Lohrer, Germany

09:15–09:27 How and why we use RPW in physiotherapy Jakub Katolický Czech Republic

09:27–09:39 Combination of manual therapy and RPW Sergej Thiele Germany

09:39–09:51 A novel method using RPW in treating upper extremity Kwangsun Park South Korea

10:03–10:15 Lateral epicondylitis: combined treatment with shock waves 
and ballistic waves performed during the physiotherapy session

Sergio Russo Italy

10:15–10:27 Preparing running athletes for competyition using RPW Paul Hobrough UK

10:27–10:35 Discussion – Q&A

10:35–10:55 Coffee Break & Visit to Exibits

10:55 RECENT DEVELOPMENTS OF ESWT IN ORTHOPEDICS 
AND TRAUMATOLOGY
Moderators: Vinzenz Auersperg, Jose Ramon Aranzabal, Kandiah Ravendraan

10:55–11:10 Keynote Lecture
Recently developed Dutch ESWT guidelines for orthopedic applications

Marianne Koolen, Netherlands

11:10–11:22 Shock waves in scaphoid pseudoarthrosis – A case series Anabel Lozada Ecuador

11:22–11:34 To observe the effect of shockwave combined with PRP 
in the treatment of bonenonunion under the guidance 
of ultrasound

Li Pei China

11:34–11:46 ESWT for hips Kandiah Raveendran Malaysia

11:46–11:58 Piezoelectric generators: Are they still the Cinderella of shock 
waves?

Daniel Moya Argentina

11:58–12:10 ESWT in Pubic Osteitis in football players José Ramon Aranzabal Spain

12:10–12:20 Discussion & Roundtable

12:20–13:45 Lunch Break & Visit to Exhibits
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13:45–14:45 MEET THE AUTHOR 
POSTER EXHIBITION Q&A

14:45 PM ESWT IN JOINTS AND CARTILAGE
Moderators: Sergio Russo, Kwangsun Park, Jose Eid

14:45–15:00 Keynote Lecture
ESWT for knee osteoarthritis

Jose Eid, Brazil

15:00–15:12 ESWT for pain and function in severe knee osteoarthrosis Carlos Leal Colombia

15:12–15:24 Extracorporeal Shockwave Therapy Accelerate 
the Healing of Osteochondral Defect of the Knee Joint in a Pig 
Model

Joji Iwase Japan

15:24–15:36 The application of 6 DOF gait analysis of knee joint 
in the evaluation of rESWT for early and mid-stage KOA

Haiguang Jia China

15:36–15:48 Cases of physeal injury and osteochondrosis not responding 
to focused extracorporeal shock wave therapy 

Toru Omodani Japan

15:48–16:00 ESWT in Bone Marrow Edema: when and why … Marie Cristina 
D’Agostino

Italy

16:00–16:10 Discussion & Roundtable

16:10–16:30 Coffee Break & Visit to Exibits

16:30 ESWT IN PAIN MANAGEMENT
Moderators: Jiří Nedělka, Hannes Müller-Ehrenberg, Karin Freitag

16:30–16:45 Keynote Lecture
Understanding pain
Ludger Gerdesmeyer, Germany

16:45–16:57 Myofascial Syndrome and Low Back Pain: Focused Shockwaves 
as Diagnostic Tool for Myofascial Trigger Points 

Hannes 
Müller-Ehrenberg

Germany

16:57–17:09 Effectiveness of focused shockwave therapy on myofascial 
tissue for the treatment of low back pain

Federico Giordani Italy

17:09–17:21 ESWT and fascial treatment according to the Stecco principle Kwangsun Park South Korea

17:21–17:30 Discussion & Roundtable

17:30–17:45 Closing Keynote Lecture
Prague School of Manual Medicine and ESWT: 
20 Years of Experience
Jiří Nedělka, Czech Republic

17:45–17:55 Invitation to ISMST 2023 Daegu South Korea Jinyoung Jeong South Korea

17:55–18:30 CLOSING CEREMONY

20:30–23:30 Get Together Evening at U Fleků Brewery
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8:15–9:30  Common Part

8:15–8:20 Introduction
Tomas Nedelka, Wolfgang Schaden, Daniel Moya

8:20–8:35 Physics of Shockwaves
Vinzenz Auersperg

8:35–8:50  Basic differentiation between focused 
shockwaves (ESWT) and radial pressure 
waves (RPW) and principles of application 
Achim Loske

8:50–9:05 Biological effects of Shockwaves 
Wolfgang Schaden

9:05–9:20 Complications of treatment 
Daniel Moya

9:20–9:35 Presentation of RPW  
and ESWT devices

9:35–10:00 Coffee Break

10:00–11:00 ESWT Session for Physicians 
Karsten Knobloch, Daniel Moya

10:00–12:00 RPW Sessions for Physioterapists 
Tomas Nedelka

10:00–10:15 Basic principles of shockwaves application 
José Eid

10:00–10:15 Spasticity
Tomáš Nedelka

10:15–10:30 Rotator cuff calcific tendinopathy 
Ludger Gerdesmeyer

10:15–10:30 Basic principles of radial pressure waves 
application
José Eid

10:30–10:45 Achilles tendinopathy 
Karsten Knobloch

10:30–10:45 Myofascial pain syndrome and trigger points 
part I – Neck pain 
Jakub Katolický

10:45–11:00 Greater trochanteric pain syndrom
Martin Ringeisen

10:45–11:00 Myofascial pain syndrome and trigger points 
part II – Low back pain
Tomáš Nedelka

11:00–11:15 Achilles tendinopathy
Cristina D’Agostino

11:15–11:30 Lateral epicondylitis
Sergej Thiele

11:30–11:45 Greater trochanteric pain syndrom
Martin Ringeisen

11:00–12:00 1st Workshop – Physicians 11:45–12:00 Patellar tendinopathy
Carlos Leal

ISMST Meeting – ICC Courses 
Thursday September 8th
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12:00–13:00 Lunch

13:00–13:15 Patellar tendinopathy
Carlos Leal

13:00–14:00 1st Workshop – Physiotherapists

13:15–13:30 Lateral epicondylitis
Sergej Thiele

14:00–14:15 Other tendinopathies (basic principle) 
– medial epicondylitis, adductor, 
peroneal tendinopathy
Karsten Knobloch

13:30–13:45 Plantar fasciitis
Karin Freitag

14:15–14:30 Plantar fasciitis
Ludger Gerdesmeyer

13:45–14:00 Myofascial Pain Syndrome
Hannes Muller-Ehrenberg

14:30–14:45 Muscle sprain without discontinuity in sports
Jakub Katolický

14:00–15:00 2nd Workshop – Physicians 14:45–15:00 Coffee Break

15:00–15:15 Empirically-Tested Indications
Ramón Aranzabal

15:00–16:00 2nd Workshop – Physiotherapists 

15:15–15:30 Bone Indications – Non unions
Rainer Mittermayer

15:30–15:45 Skin & Aesthetics Indications
Karsten Knobloch

15:45–16:00 Coffee Break

16:00–17:00 Final Test, Questionnaire, Certification

24th World Congress of the International Society for Medical Shockwave Treatment | 15



Detailed Scientific Programme 

Friday, 9 September 2022

REGISTRATION & INDUSTRIAL EXHIBITION
07:00–18:30, Foyer & Suite 1

SPECIAL SESSION: OPENING CEREMONY
08:00–08:30, Suite 2

Tomáš Nedělka (Czech Republic), Wolfgang Schaden (Austria)

THEMATIC SESSION: NEW HORIZONS OF SHOCKWAVE USE 
IN REGENERATIVE MEDICINE
08:30–10:25, Suite 2

  Moderator: Tomáš Nedělka (Czech Republic), Wolfgang Schaden, Marianne Koolen (Netherlands)

08:30 ESWT in Cardiac Surgery
Johannes Holfeld (Austria)

08:45 Vascular and neural response to mechanical stimulation of Piezo1/2 ion channels
Harald Penasso (Austria)

08:57 Brain lymphatic system and its implications for Trancranial Pulse Stimulation 
in Neurodegenerative diseases
Invited Speaker: Karsten Knobloch (Germany)

09:09 SW and Innate Immunity: a strategy for the self – healing enhancement
Invited Speaker: Maria Cristina D’Agostino (Italy)

09:21 The potential effects of shock wave treatment on cellular senescence
Anna Weihs (Austria)

09:33 Autologous Adipose-Derived Mesenchymal Stem Cells Combined with Shockwave 
Therapy Synergistically Ameliorates the Osteoarthritic Pathological Factors 
in Knee Joint
Speaker (Recording): Jai Hong Cheng (Taiwan)

09:45 Micromorphological analysis software as a new option for objective evaluation of ESWT 
effect on Achilles tendon structure in vivo
Invited Speaker: Jakub Katolicky (Czech Republic)

09:57 Use of Focused Shockwaves in Dental Pathology – Preliminary Report
Speaker (Recording): Daniel Moya (Argentina)

10:09 Shockwaves effects on fascial tissue
Invited Speaker: Federico Giordani (Italy)

10:21 Discussion – Q&A

Break: Coffee Break & Visit to Exhibits
10:25–10:45, Suite 1
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THEMATIC SESSION: ESWT IN SPORTS MEDICINE
10:45–12:40, Suite 2

  Moderator: Ludger Gerdesmeyer (Germany), Karsten Knobloch (Germany), Carlos Leal (Colombia)

10:45 ESWT in the olympic games
Heinz Lohrer (Germany)

11:00 ESWT in football medicine
Invited Speaker: Karsten Knobloch (Germany)

11:12 ESWT in lower extremity sport injuries
Invited Speaker: Kwang-Sun Park (Republic of Korea)

11:24 Team player or solo athlete?
Invited Speaker: Ludger Gerdesmeyer (Germany)

11:36 Application of extracorporeal shock wave therapy apparatus combined closed chain 
stability training in rehabilitation of boxers with rotator cuff tears
Speaker (Recording): Yansong Qi (China)

11:48 ESWT to enhance healing after ACL reconstruction of the knee
Invited Speaker: Kandiah Raveendran (Malaysia)

12:00 Combined treatment of extracorporeal shockwave therapy on hamstring tendinopathy 
in a group of athletes: a case series
Flavia Santoboni (Italy)

12:12 New developments of ESWT in shoulder
Invited Speaker: Rainer Mittermayr

12:24 An 8-year retrospective study of the treatment outcome and safety of focal 
Extracorporeal Shockwave Therapy
Aston Ngai (Qatar)

12:36 Discussion – Q&A

Break: Lunch Break & Visit to Exhibits
12:40–13:35, Suite 1

SPECIAL SESSION: SPONSOR SYMPOSIUM STORZ
12:40–13:35, Suite 2

  General Introduction
Sponsor: Filip Schönbeck (Switzerland)

  Introduction TPS
Sponsor: Thi-Lan Freedman (Switzerland)

  From Extracorporeal Shockwave Therapy (ESWT) to Transcranial Pulse Stimulation 
(TPS). Shock Waves in the neurological rehabilitation
Sponsor: Henning Lohse-Busch (Germany)
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THEMATIC SESSION: ESWT IN NEUROLOGY
13:35–15:00, Suite 2

  Moderator: David Hercher (Austria), Tomáš Nedělka (Czech Republic), Karin Freitag (Spain)

13:35 ESWT in Neurology – where we are in 2022
Tomáš Nedělka (Czech Republic)

13:50 Current concepts of ESWT in peripheral nerves
Invited Speaker: David Hercher (Austria)

14:02 Targeted Sensory Reinnervation (TSR) and our experience with shock wave therapy 
for the treatment of microsurgical nerve sutures
Alexander Gardetto (Italy)

14:14 Shockwave delivery for the treatment of EAD and MCD
Invited Speaker: Karin Freitag (Spain)

14:26 Long-term observations after transcranial pulse stimulations (TPS) 
for the symptomatic treatment of Alzheimer’s (AD) and Parkinson’s disease (PD). 
Casuistics
Henning Lohse-Busch (Germany)

14:38 Transcranial Pulse Stimulation (TPS) compared to transcranial Focused Ultrasound 
(tFUS)
Pavel Novak (Switzerland)

14:50 Discussion – Q&A

THEMATIC SESSION: ESWT IN SKIN APPLICATIONS
15:00–16:00, Suite 2

  Moderator: Carlos Leal (Colombia), Rainer Mittermayr (Austria), Karsten Knobloch (Germany)

15:00 Extracorporeal shock wave treatment for intractable skin wounds on the periphery 
of the extremities
Speaker (Recording): Takuro Sugiyama (Japan)

15:12 ESWT in leprosy ulcers
Invited Speaker: Carlos Leal (Colombia)

15:24 ESWT in Aesthetic Medicine
Invited Speaker: Karsten Knobloch (Germany)

15:36 ESWT: a must for all surgical disciplines?
Wolfgang Schaden (Austria)

15:51 Discussion – Q&A

Break: Coffee Break & Visit to Exhibits
16:00–16:20, Suite 1

THEMATIC SESSION: ESWT IN UROLOGY AND SEXUAL MEDICINE
16:20–18:30, Suite 2

  Moderator: Irwin Goldstein (USA), Jens Rassweiler (Germany), Igor Motil (Czech Republic)

16:20 ESWT in Women’s and Men’s Sexual Health
Irwin Goldstein (USA)
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16:35 ESWT in Erectile Dysfunction – Where are we in 2022
Invited Speaker: Igor Motil (Czech Republic)

16:47 HIFEM (High-Intensity Focused Electromagnetic) in the treatment of male sexual 
disorders: Preliminary Results
Invited Speaker: Hartmut Porst (Germany)

16:59 Post-Finasteride Induced Erectile Dysfunction: Diagnosis by Grayscale/Doppler 
Ultrasound and Disease Modification Treatment with Erect Penile Extracorporeal 
Shockwave Therapy
Invited Speaker: Sue Goldstein (USA)

17:11 Comparative study of the effect of ESWT in combination with PDE-5i and PDE-5i 
monotherapy on erectile function
Nataliya Markina (Russian Federation)

17:23 ESWT in Patients with Peyronie’s Disease: Tricks of the Trade based on more than 
300 Patients
Invited Speaker: Hartmut Porst (Germany)

17:35 Extracorporeal shockwave therapy for the management of persistent genital arousal 
disorder/genito-pelvic dysesthesia from lumbo-sacral spine pathology-induced sacral 
radiculopathy
Invited Speaker: Sue Goldstein (USA)

17:47 Covid19 induced endothelial dysfunction and treatment of subsequent erectile 
dysfunction by Linear Low intensity ESWT
Invited Speaker: Igor Motil (Czech Republic)

17:59 ESWT in the healing process after Fournier’s Gangrene – preliminary results
Invited Speaker: Jens Rassweiler (Germany)

18:11 Discussion – Q&A

SPECIAL SESSION: ANNUAL GENERAL MEETING (AGM)
18:30–19:30, Suite 2

Saturday, 10 September 2022

THEMATIC SESSION: RADIAL PRESSURE WAVES IN PHYSIOTHERAPY 
AND SPORTS MEDICINE
09:00–10:35, Suite 2

  Moderator: Martin Ringeisen (Germany), Sergej Thiele (Germany), Jakub Katolicky (Czech Republic)

09:00 RPW in Sports Medicine: History and Development
Heinz Lohrer (Germany)

09:15 How and why we use RPW in physiotherapy
Invited Speaker: Jakub Katolicky (Czech Republic)

09:27 Combination of manual therapy and RPW
Invited Speaker: Sergej Thiele (Germany)

09:39 A novel method using RPW in treating upper extremity
Invited Speaker: Kwang-Sun Park (Republic of Korea)
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10:03 Lateral epicondylitis: combined treatment with shock waves and ballistic waves 
performed during the physiotherapy session
Sergio Russo (Italy)

10:15 Preparing running athletes for competition using RPW
Paul Hobrough (United Kingdom)

10:27 Discussion – Q&A

Break: Coffee Break & Visit to Exhibits
10:35–10:55, Suite 1

THEMATIC SESSION: RECENT DEVELOPMENTS OF ESWT IN ORTHOPEDICS 
AND TRAUMATOLOGY
10:55–12:20, Suite 2

  Moderator: Vinzenz Auersperg (Austria), Jose Ramon Aranzabal (Spain), Kandiah Raveendran (Malaysia)

10:55 Recently developed Dutch ESWT guidelines for orthopedic applications
Marianne Koolen (Netherlands)

11:10 Shock waves in scaphoid pseudoarthrosis: A case series
Anabel Lozada (Ecuador)

11:22 To observe the effect of shockwave combined with PRP in the treatment 
of bonenonunion under the guidance of ultrasound
Speaker (Recording): Li Pei (China)

11:34 ESWT for hips
Invited Speaker: Kandiah Raveendran (Malaysia)

11:46 Piezoelectric generators: Are they still the Cinderella of shock waves?
Speaker (Recording): Daniel Moya (Argentina)

11:58 ESWT in Pubic Osteitis in football players
Invited Speaker: Jose Ramon Aranzabal (Spain)

12:10 Discussion & Roundtable

Break: Lunch Break & Visits to Exhibits
12:20–13:45, Suite 1

  Foy
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POSTER SESSION: MEET THE AUTHOR, POSTER EXHIBITION, Q&A
13:45–14:45, Suite 1

P01 Extracorporeal shockwave relieves endothelial injury and dysfunction 
in steroid-induced osteonecrosis of the femoral head via miR-135b targeting FOXO1
Xinjie Wu, Wei Sun (China)

P02 ESWT and EMTT in treating Femoral Acetabular Impingement in a Triathlete
Ove Indergaard (United Kingdom)

P03 A Case of Distal Clavicular Osteolysis treated by a combination of ESWT and PRP 
injection
Patrick Goh (Singapore)

The Effect of Extracorporeal Shock Wave with Continuous Static Stretch in Treating 
Triceps Spasticity of Stroke Patients
Tianyu Wu (China)

P04 EMTT successful in treating a Long Thoracic Nerve Palsy
Ove Indergaard (United Kingdom)

Safety and efficacy of treating post-burn pathological scars with extracorporeal 
shock wave therapy: a meta-analysis of randomized controlled trials
Li Zhang, Yanhui Yang, Jingwen  Kang, Christoph  Schmitz (China)

Effectiveness and safety of extracorporeal shock wave treatment for low back pain: 
a systematic review and meta-analysis of RCTs
Jinhui Ma (China)

P05 Defocused and radial shock wave therapy, mesotherapy and linfotaping effects 
in patients with lipedema: a retrospective pilot study
Maria Chiara Vulpiani, Francesca Musa, Serena Michelini, Mario Vetrano (Italy)

Effects of Extracorporeal Shock Wave Therapy for ONFH associated Hip Pain and Hip 
Function: A Randomized Controlled Clinical Trial
Junyu Zhu Junyu Zhu (China)

Based on MRI 3D reconstruction of necrosis areas and the selection of ESWT treatment 
protocols for ONFH
Haojun Liang, Gengyan Xing, Jun Yan, Haiguang Jia, Junyu Zhu, Fan Hu (China)

P06 Ultrasound-Guided Needling Lavage and ESWT vs ESWT for symptomatic calcific 
tendinopathy of the shoulder. A prospective observational study
Maria Chiara Vulpiani, Susanna Zavaroni, Davide Di Renzi, Melissa Mazzola, Ludovica Petroselli, Sveva 
Maria Nusca, Eleonora Latini, Francesca Musa, Flavia Santoboni, Mario Vetrano (Italy)

P07 Extracorporeal Magnetotransduction Therapy (EMTT): our preliminary experience 
in patients suffering of low back pain
Sergio Russo, Di Luise Carla, Mariantonia Albano, Giuseppe Di Giorgio, Bruno Corrado (Italy)

Extra corporeal shock-wave therapy for Pellegrini-Stieda syndrome
Maria Perez-Cuesta Llaneras, Almudena Fernandez-Bravo Rueda, Ana Fernández López (Spain)

P08 Tibia non union: Hard and soft tissue engineering with extracorporal shockwave 
treatment – a rehabilitation perspective: a case report
Efthimios Kouloulas (Greece)
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P09 Presentation of novel research proposal ‘Using ESWT and RPW for improved sports 
performance in healthy athletes’
Paul Hobrough (United Kingdom)

P10 ESWT reduces pain in the fingers of musicians suffering from repetitive strain injury 
A case study from the UK
Paul Hobrough (United Kingdom)

P11 Blocked milk duct as a new indication for low energy extracorporeal shock wave 
therapy?
Levi Wauman, Samar Hatem, Léonardo Gucciardo, Erika Joos (Belgium)

P12 Extracorporeal shock wave therapy of a multiple-cycle and shorter interval protocol 
for the treatment of femoral nonunion: a case report
Haiguang Jia (China)

P13 Fractional Extracorporeal Shock Wave Therapy (ESWT): Relationships Between Pain 
and Moderate Hyperthermia
Ibrahim Kulac, Rudolf Schrittwieser (Austria)

P14 ESWT on non-union with implant loosening of the humerus shaft fracture case
Jinyoung Jeong, Joon Hyung Cho (Korea (Republic of))

SPECIAL SESSION: INDUSTRIAL MEETING
13:45–14:45, Suite 2 

THEMATIC SESSION: ESWT IN JOINTS AND CARTILAGE
14:45–16:10,  Suite 2

  Moderator: Sergio Russo (Italy), Jinyoung Jeong (Republic of Korea), José Eid (Brazil)

14:45 ESWT for knee osteoarthrosis
José Eid (Brazil)

15:00 ESWT for pain and function in severe knee osteoarthrosis
Invited Speaker: Carlos Leal (Colombia)

15:12 Application of Extracorporeal Shockwave Therapy to Accelerate the Healing 
for Osteochondral Injury in a Pig Model
Speaker (Recording): Joji Iwase (Japan)

15:24 The application of 6 DOF gait analysis of knee joint in the evaluation of rESWT for early 
and mid-stage KOA
Speaker (Recording): Haiguang Jia (China)

15:36 Cases of physeal injury and osteochondrosis not responding to focused 
extracorporeal shock wave therapy
Speaker (Recording): Toru Omodani (Japan)

15:48 ESWT in Bone Marrow Edema: when and why …
Invited Speaker: Maria Cristina D’Agostino (Italy)

16:00 Discussion & Roundtable

Break: Coffee Break & Visit to Exhibits
16:10–16:30,  Suite 1
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THEMATIC SESSION: ESWT IN PAIN MANAGEMENT
16:30–17:30, Suite 2

  Moderator: Jiří Nedělka (Czech Republic), Hannes Müller-Ehrenberg (Germany), Karin Freitag (Spain)

16:30 Understanding pain
Ludger Gerdesmeyer (Germany)

16:45 Myofascial Syndrome and Low Back Pain: Focused Shockwaves as Diagnostic Tool 
for Myofascial Trigger Points
Invited Speaker: Hannes Müller-Ehrenberg (Germany)

16:57 Effectiveness of focused shockwave therapy on myofascial tissue for the treatment 
of low back pain
Invited Speaker: Federico Giordani (Italy)

17:09 ESWT and fascial treatment according to the Stecco principle
Invited Speaker: Kwang-Sun Park (Republic of Korea)

17:21 Discussion & Roundtable

KEYNOTE SESSION: CLOSING KEYNOTE LECTURE
17:30–17:45, Suite 2

17:30 Prague School of Manual Medicine and ESWT: 20 Years of Experience
Jiří Nedělka (Czech Republic)

SPECIAL SESSION: INVITATION TO ISMST 2023 DAEGU SOUTH KOREA
17:45–17:55, Suite 2

17:45 Jinyoung Jeong (Republic of Korea)

SPECIAL SESSION: CLOSING CEREMONY
17:55–18:30, Suite 2
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Venue Plan
Corinthia Hotel Prague

Additional Information
Photographic and Video Documentation
By participating, you agree to the present 
and future use of the pictures and videos 
taken during the event.
It is prohibited to take pictures and videos 
from scientific presentations.
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Social Events

Get Together Evening
U Fleků Get Together Evening will take 
place at U Fleků Brewery on 10 September 
from 20:30.

U Fleků
The first written document dates back 
to 1499 when the house was bought by maltster 
Vít Skřemenec. The brewery U Fleků is one 
of few breweries in Central Europe which has 
been brewing continuously for over 500 years. 
The brewery was nationalised with the onset 
of the communist rule. The original owners, the 
Brtník family, regained the brewery and restaurant 
in 1991, after the fall of the regime. U Fleků is not 
only the most famous Czech restaurant, but also 
a pilgrimage site for all beer lovers, both Czech and 
foreign.

Price: 50 Euro.

There is no bus transfer to and from the venue 
secured.

Welcome Cocktail
Welcome Cocktail will take place at Bellevue 
Hall, Corinthia Hotel Prague on 8 September 
from 19:00.

Corinthia Hotel Prague

Price:  
included in the registration fee.

Networking Dinner
Networking Dinner will take place at Mlýnec 
restaurant on 9 September from 20:30. 

Mlýnec Restaurant
Mlýnec is considered as one of the best fine dining 
restaurants in Prague. The river Vltava flowing 
under your feet, a romantic view of the Charles 
Bridge and a newly designed interior inspired 
by the dynamic water surface. Add to that the 
exceptional food with an emphasis on getting 
every detail just right and a thoroughly profes-
sional approach, and your visit will be a special 
experience that you will want to repeat. 

Price: 100 Euro.

Bus transfer is planned at 20:00 from 
the Corinthia Hotel Prague. There is no transfer 
back to the hotel secured.
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Prague Public Traffic 
Prague Transportation
All IGCC 2019 registered delegates will obtain 
a complimentary Prague public transportation 
ticket valid throughout the event dates. Tickets 
are issued at the congress registration desk. You 
will thus need a single ticket for transfer from the 
airport (or main station) to the Prague Congress 
Centre. 

The most recent information on Prague’s transpor-
tation system can be found on the official website: 
www.dpp.cz.

Metro
The Prague metro network consists of 3 lines 
designated by letters and differentiated by color: 
A – green color (Depo Hostivař station – Motol sta-
tion), B – yellow color (Černý Most station – Zličín 
station), C – red color (Letňany – Háje station), with 
transfers possible at Muzeum station (lines A and 
C), Můstek station (lines A and B), Florenc station 
(lines B and C). Metro operates daily from 5 a.m. 
to 12 p.m. During peak hours, trains run every 
1 or 2 minutes and during off-peak hours at least 
every 10 minutes.

Bus
The daytime and night-time operation of buses 
is similar to tram operation. Night-time service 
is provided by bus numbers 901 to 960. Complete 
bus schedules are located at individual stops 
or online https://spojeni.dpp.cz/ZjrForm.
aspx?cl=E5.

Taxi
When taking a taxi, make sure the taxi is equipped 
with a permanently installed yellow roof lamp 
with the TAXI sign in black letters. The registration 
number, company name and price list including 
the base rate, rate per kilometer and one-min-
ute-waiting rate must be displayed on both front 
doors of the cab. These prices must correspond 
with the prices set on the meter in the cab. 
Customers are recommended to order a taxi with 

non-stop dispatching offices where the informa-
tion on fares is available in advance.

Prague City Transport Fares
Travelling by city transport is possible with a valid 
ticket only. Passengers have to obtain their tickets 
before boarding the vehicle or entering the metro 
system. The regular ticket is valid only if marked 
in the validation appliance. Transportation tickets 
issued at registration desks to IGCC 2019 regis-
tered delegates do not need to be validated. Make 
sure to have your ticket at all times when using the 
public transportation.

Click here to see detailed information on public 
transport fares https://www.dpp.cz/en/fares/
fare-pricelist#1-1.

Trams
Daytime operation is from 4:30 a.m. to 12:00 p.m. 
Night tram lines 91–99 operate approx. between 
0:00 and 5:00 in 30 minutes interval. At nights 
friday/saturday and saturday/sunday the interval 
is shortened to 20 minutes. The station Lazarská 
is a central transfer stop where all the lines meet. 
Complete a.m. schedules are located at individual 
stops or online https://spojeni.dpp.cz/ZjrForm.
aspx?cl=E5.

Public Transport from/
to the Prague Airport
Bus 119: Prague Airport – Nádraží Veleslavín  
(metro line A) – 17 min
Bus 100: Prague Airport – Zličin  
(metro line B) – 18 min
Bus 179: Prague Airport – Nové Butovice  
(metro line B) – 45 min
Airport Express Bus: Prague Airport – Prague Main 
Train Station (metro line C) – 35 min

You can find more info about all kinds of trans-
portation from/to the Vaclav Havel Prague Airport 
here https://www.prg.aero/en/getting-airport.
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Bike Rental
Explore Prague in exciting way connected 
with healthy life style. You can enjoy either the 
sightseeing in the city center or relaxing along 
the Vltava River.

www.okolo-bikes.cz
www.prahabike.cz
www.citybike-prague.com

Ticket Inspection
The validity of tickets can be checked by the transit 
inspection of Prague public transport company 
at any time during travel or stay in the public 
transportation. The ticket inspector is entitled 
to ask the passenger to produce his or her valid 
ticket, to confiscate invalid tickets, and to collect 
a penalty (1500 CZK, or 800 CZK if paid on spot) 
in case of travel without a valid ticket. In case 
of unpaid freight / luggage the inspector collects 
a penalty (200 CZK or 100 CZK if paid on spot). 
To prove their identity, inspectors produce 
yellow-and-red badges. They issue receipts for 
the penalty amounts.

Emergency Numbers
112 European Emergency Number
158 Police
156 Municipal Police
150 Fire and Rescue Service
155 Emergency Medical Service
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Oral Presentation

ISMST22-0033

Autologous Adipose-Derived Mesenchymal 
Stem Cells Combined with Shockwave Therapy 
Synergistically Ameliorates the Osteoarthritic 
Pathological Factors in Knee Joint
Jai Hong Cheng1

1 Kaohsiung Chang Gung Memorial Hospital, Center for Shockwave Medicine and Tissue Engineering, Kaohsiung, Taiwan

Introduction

Adipose-derived mesenchymal stem cells (ADSCs) and shockwave (SW) therapy have been shown to exert 
a chondroprotective effect for osteoarthritis (OA). The results of this study demonstrated that autologous ADSCs 
had dose-dependent and synergistic effects with SW therapy (0.25 mJ/mm2 with 800 impulses) in OA rat knee joint.

Material & Method (please include the kind of device you are using)

The knee OA of rat was performed by anterior cruciate ligament transection and medial meniscectomy. ADSCs cell 
morphology, phenotype identification, and intra-articular injection were performed. The source of the shockwave 
was a DDUOLITH SD1 (STORZ MEDICAL AG, Tägerwilen, Switzerland). After the experiments, the histopathological 
examination, OARSI score, synovitis scoring, micro-CT image analysis and immunohistochemical were analyzed.

Results

Autologous, high-dose 2 × 106 ADSCs (ADSC2 group) combined with SW therapy significantly increased the bone 
volume, trabecular thickness, and trabecular number among in the treatment groups. ADSC2 combined with 
SW therapy significantly reduced the synovitis score and OARSI score in comparison with other treatments. 
In the analysis of inflammation-induced extracellular matrix factors of the articular cartilage in OA, the results 
displayed that ADSC2 combined with SW therapy had a greater than other treatments in terms of reducing tumor 
necrosis factor-inducible gene (TSG)-6 and proteoglycan (PRG)-4, in addition to increasing tissue inhibitor matrix 
metalloproteinase (TIMP)-1 and type II collagen. Furthermore, ADSC2 combined with SW therapy significantly 
reduced the expression of inflammation-induced bone morphogenetic protein (BMP)-2 and BMP-6.

Discussion

High-dose autologous ADSCs combined with SW therapy significantly improved the destruction of the articular car-
tilage and subchondral bone and reduced synovitis. Our data showed that the expression of inflammation-induced 
TSG-6, PRG-4, BMP-2, and BMP-6 were reduced, while those of matrix metalloproteinases regulator, TIMP-1, and 
type II collagen were enhanced by ADSC2 + SW treatment for knee OA in rats. The results of the study demonstrated 
regulation of anabolic factors and inflammation induced growth factors by ADSCs and SW therapy individually, 
or ADSCs combined with SW therapy, in the articular cartilage of OA rat knees. Therefore, the results demonstrated 
that ADSC2 combined with SW therapy had a synergistic effect to ameliorate osteoarthritic pathological factors 
in OA joints.

Technology: Focused Shockwave

Device and Company: STORZ MEDICAL

COI: No conflict of interest
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Oral Presentation

ISMST22-0042

Micromorphological analysis software 
as a new option for objective evaluation 
of ESWT effect on Achilles tendon structure in vivo
Jakub Katolicky1, Tomas Nedelka2, Greg Bashford3, Stanislav Machac1

1 Second Faculty of Medicine- Charles University and University Hospital Motol, Department of Rehabilitation and Sports 
Medicine, Prague, Czech Republic

2 Faculty of Biomedical Engineering – Czech Technical University in Prague, Department of Health Care Disciplines 
and Population Protection, Kladno, Czech Republic

3 University of Nebraska-Lincoln, Department of Biological Systems Engineering, Lincoln, USA

Introduction

Currently, in virtually all studies, the efficacy of ESWT in the treatment of Achilles tendinopathies has been objec-
tified by subjective evaluation (pain or VISA-A questionnaire), objective clinical tests (ROM) or standard ultrasound 
measurements (tendon diameter or CSA). However, this rather indicates an objectification of symptoms improve-
ment. On the other hand, we know from in vitro studies that the biological effects of ESWT promote structural 
tendon healing also at the micromorphological level, such as collagen fiber synthesis and organization, but this 
had not been possible to measure in vivo. A potential option is a special software developed by a team of engineers 
at the University of Nebraska-Lincoln that allows the organization of collagen fibers to be evaluated from ultrasound 
images. Our collaboration is one of the first to study the effect of ESWT and other conservative approaches 
on the micromorphology of the Achilles tendon in patients with its tendinopathy. In addition to the software itself, 
this presentation will include a pilot case reports as an example.

Material & Method (please include the kind of device you are using)

Case reports include two patients who were treated with focused ESWT (BTL-6000 FSWT) — 0.14 mJ/mm2, 
6 Hz, a total of 1500 shocks applied to the site of the largest pathology according to the ultrasound finding from 
the medial, lateral and dorsal side in a total of four therapies one week apart. One of them also performed a 12-week 
ankle dorsiflexion resistance training protocol, parallel to the ESWT treatment. Outcome was measured by micro-
morphological analysis with a parameter evaluating the organization of collagen fibers in a 39-week follow-up. 
In addition, pain, VISA-A and ankle dorsiflexion ROM was measured as well.

Results

–

Discussion

Due to the initial phase of the long-term follow-up study, it is not possible to evaluate the long-term effect results 
of this case at the time of abstract submission. However, the aim of this presentation is to present a novel technique 
with great potential in the objectification of structural changes after ESWT treatment (but not limited to) in patients 
with Achilles tendinopathy. Results with a follow-up of up to 39 weeks will be available at the time of the congress.

Technology: Focused Shockwave

Device and Company: BTL-6000 Focused Shockwave, BTL

COI: No conflict of interest
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Use of Focused Shockwaves in Dental Pathology – 
Preliminary Report
Daniel Moya1, Guillermo Rodríguez2

1 Buenos Aires British Hospital, Orthopaedics, Buenos Aires, Argentina
2 Private practice, Odontology, Buenos Aires, Argentina

Introduction

Complications related to dental implants are not uncommon. They include lack of osseointegration, peri-implantitis, 
and marginal bone loss. These pathologies are difficult to manage and require expensive and complex procedures 
such as retreatment surgeries with implant replacement and the addition of bone graft in many cases.

Focused shockwaves can induce angiogenesis in the implant area, have bacteriostatic effect and may improve 
osteoinduction and osseointegration by regulating the inflammatory response after dental implantation.

The aim of this presentation is to make a preliminary report of the results obtained in the treatment of different 
dental pathologies using focused shockwave protocol with a piezoelectric device.

Before ESWT After ESWT

Material & Method (please include the kind of device you are using)

16 patients with 3 types of pathologies were included: 1) sequelae of periodontal disease treatment, 2) peri-implant 
fibrosis with dental implant minimal mobility, and 3) poor nutrition in the area to be grafted. The group included 
9 women and 7 men with a mean age of 57.5 years.

Applications were made with a focused shock wave piezoelectric device.The application protocol consisted of two 
sessions with an interval of 3 weeks at an energy level of 0.56 mJ/mm2 with a frequency of 6 Hertz. Special care 
was taken to avoid the areas of the maxillary sinuses and the main branches of the trigeminal nerve. All patients 
were clinically and radiographically evaluated by a dentist before and after the sessions.

Results

Twelve patients (75 %) had favorable clinical and imaging changes after treatment, in one case (6.25 %) there was 
a transient improvement and in three (18.75 %) there was no response. The application was described as painful 
in 68.75 % of the patients. There were no major complications or post-application pain. Two patients developed 
a transient skin rash after application.

Discussion

The regenerative capacity of shock waves in bone and soft tissues, as well as their bactericidal effect, have been 
highlighted by numerous authors as an alternative with great potential in dental pathology. This initial study has 
allowed us to obtain a favorable response, without major complications. It will be necessary in the future to carry out 
studies with a randomized control group to draw definitive conclusions and define whether the use of the method 
on a massive scale is justified.

Technology: Focused Shockwave

Device and Company: BTL-6000 Focused Shockwave Therapy

COI: No conflict of interest
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Vascular and neural response to mechanical 
stimulation of Piezo1/2 ion channels
Harald Penasso1, Frederike Petersen2, Wolfgang Schaden3, Gerfried Peternell4,5

1 University of Colorado Boulder, Applied Biomechanics Lab & Neurophysiology of Movement Laboratory, Boulder, Austria
2 Fachhochschule Technikum Wien, n/a, Wien, Austria
3 Boltzmann Institute for experimental and clinical Traumatology, n/a, Vienna, Austria
4 Ludwig Boltzmann Institute for Traumatology. The Research Center in Cooperation with AUVA, n/a, Vienna, Austria
5 AUVA Rehabilitationsklinik Tobelbad, Department for Exoprothetik Dr. Georg Neubauerstrasse T, Tobelbad, Austria

Introduction

The loss of peripheral sensation due to polyneuropathy, incomplete spinal cord injury, or amputation dramatically 
impacts quality of life, primarily due to mental and physical challenges. Missing afferent signals may trigger 
maladaptation in the sensorimotor cortex and eventually phantom pain. Peripheral blood vessels may degenerate, 
and axons of peripheral nerves may lose conductivity or develop painful neuromas. To facilitate the implementation 
of novel technologies and therapies that treat chronic pain and restore motor function, we reviewed neuronal and 
molecular mechanisms of tissue regeneration in context with clinical outcomes.

Material & Method (please include the kind of device you are using)

We conducted a topical literature search using PubMed and Google scholar and included search terms, “mechano-
sensitive Piezo1/2 ion channels, sense of touch, focal vibration therapy, extracorporeal shock wave therapy, vibro-
tactile feedback, neuromodulation, and effects of mechanical stimulation on blood vessels and nerves”. Findings 
from resources were extracted, ordered, summarized, and reviewed.

Results

The search resulted in 150 articles, reviews, and book chapters, which then provided 400+ additional references.

Discussion

Recent work suggests that Piezo1 is a diverse force sensor, mainly found in smooth muscle cells and endothelial 
cells and Piezo2 is dominant in mechanosensory neurons and the sense of touch. Both are involved in touch, 
vascular development, blood pressure control, nitric oxygen signaling, formation of new blood vessels, axon 
regeneration, and inflammation. Piezos are sensitive to mechanical stimuli including cell indentation, shear flow, and 
membrane stretching. Located in the adult endothelium and muscles, Piezo1 activation by increased blood flow and 
shear forces triggers nitric oxygen signaling. In concert with growth factors, this promotes neo-angiogenesis and 
protects arteries during laminar flow. Additionally, Piezo1 activation during exercise stimulates the central nervous 
system through reflexes controlling blood pressure and breathing. In frog neural brain stem cells, Piezo1 activation 
promotes axon pathfinding, axon growth, and neural stem cell lineage choice towards neuronal or astrocytic 
phenotypes. In mouse and fly axon growth cones, Piezo1 activation by physical stimuli inhibited axon regeneration. 
However, it is unclear if these effects can be used to treat axon regeneration or neuromas. Since shock waves 
and focal vibration induce mechanical stress and strain in the targeted tissues, both therapies utilize the effects 
of mechanically activated Piezo1. While vibrotactile feedback systems restore afferent sensory signals to counteract 
maladaptation in the sensorimotor cortex through Piezo2 activation and the sense of touch, mechanotransduction 
in local tissues mediates cell function and regeneration. Together these approaches may reduce pain and improve 
motor control.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Literature Review

COI: Conflict of interest

Please, specify your conflict of interest:

HP is an independent researcher and FP is a master’s student, both, sponsored by Saphenus Medical Technology

WS is the international medical director and shareholder of SoftWave TRT, GA, USA

GP is the scientific head of the research project: “Sensoric in Exoprothetic 31/19” sponsored by AUVA (Austrian 
workers compensation board) and Saphenus Medical Technology.
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The potential effects of shock wave treatment 
on cellular senescence
Dorota Szwarc-Hofbauer1,2, Ricardo A. Camacho Novoa1,2, Sebastian Dörfler1,2, Michaela Kienberger1,2, 
Elisabeth Simböck1,2, Gordin Zupkovitz1,2, Anna Weihs1,2

1 University of Applied Sciences Technikum Wien, Department Life Science Engineering, Vienna, Austria
2 Austrian Cluster for Tissue Regeneration, Vienna, Vienna, Austria

Introduction

Cellular senescence describes the process that drives cells into a controlled and irreversible cell cycle arrest and 
is initiated by diverse stress-triggering stimuli. Though halted in their cellular growth, senescent cells maintain high 
metabolic activity and control various physiological functions, such as counteracting tumour formation. Senescence 
can induce highly opposing effects, depending on whether it occurs in its transient or chronic form. Transiently 
active senescence is essential in development, regeneration and acute wound repair. On the contrary, cells that 
accumulate during chronological aging contribute to chronic senescence, leading to numerous tissue pathologies 
such as diabetic foot ulcers. Shock waves have been reported to be an effective treatment option for this type 
of pathologies – including impaired wound healing and excessive scar tissue formation. However, the role of cellular 
senescence in shock wave-induced effects in wound healing has not been investigated yet. Therefore, the current 
study aims to explore the potential effects of shock wave treatment on cellular senescence and their link to shock 
wave induced wound healing.

Material & Method (please include the kind of device you are using)

Human primary dermal BJ fibroblasts cultured under standard cell culture conditions were driven into either 
stress-induced premature senescence (SIPS) by doxorubicin treatment of cells with less than 40 population 
doublings or replicative senescence (achieved by their long-term subcultivation). Cells were treated in a standard-
ised in vitro set-up using the electrohydraulic dermagold100 shock wave device (MTS Medical, Konstanz, Germany). 
Treatment was performed at different stages of SIPS as well as on cells that were continuously subcultivated 
(towards replicative senescence). Onset, progression or changes in cellular senescence were analysed by moni-
toring senescence markers such as SA-β-gal activity, γ-H2A.X foci formation or expression of tumor suppressor 
p53, and cyclin dependent kinase inhibitors p21 and p16 using immunofluorescent/immunohistochemical staining, 
quantitative real time PCR and Western blot techniques.

Results

Our preliminary data indicate a senescence-regulating effect of shock wave treatment, depending on the param-
eters of treatment (number of pulses, energy), type of senescence (SIPS or replicative senescence) and timepoint 
of shock wave application (before, during or after the induction of senescence).

Discussion

The underlying mechanisms to the beneficial effects of shock wave treatment have been investigated thoroughly 
in the last years. Adding to already identified signaling pathways, the findings of this study will for the first time 
address the potential role of shock waves as a modulator of cellular senescence that might play a vital part in wound 
healing effects of shock wave treatment.

Technology: Focused Shockwave

Device and Company: dermagold100 (MTS Medical UG, Konstanz, Germany)

COI: No conflict of interest
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An 8-year retrospective study of the treatment 
outcome and safety of focal Extracorporeal 
Shockwave Therapy
Aston Ngai1, Mohammed Farooq2

1 Aspetar Hospital, Sports Medicine Department, Doha, Qatar
2 Aspetar Hospital, Research Department, Doha, Qatar

Introduction

Focal extracorporeal shockwave therapy (fESWT) has been increasing used to relief pain and promote tissue healing 
in sports and chronic pain syndromes with introduction of the modality for new indications in clinical practice. 
Over the past 8 years, fESWT has consistently been shown to be effective on fasciopathy, calcific and non-calcific 
tendinopathy, healing of small fractures (non-healing and delayed healing) and impingement syndromes (shoulder, 
knee and ankle). Despite conventional approved indications, there is a need to evaluate the effect of fESWT in other 
common sports injuries and musculoskeletal pain syndromes. For the past 8 years, fESWT has been used to relief 
pain and facilitate rehabilitation in conditions like AC joint osteoarthritis, lateral epicondylopathy with intrasubstance 
tears, plantar fasciopathy with intrasubstance tears and knee Hoffa fat pad impingement syndromes and focal 
cartilage lesions in the knee and ankles. The aim of this study is to determine the effect of fESWT on sports related 
injuries and musculoskeletal pain syndromes amongst athletes and non-athletes.

Material & Method (please include the kind of device you are using)

A retrospective analysis of fESWT treatment at the Aspetar Orthopaedic and Sports Medicine Hospital from 
2015 to 2022. An Orthogold 100 device was utilised with 3 separate applicators for various tissue type and indica-
tions i.e. OE50 (bone, joint and tendon), OE35 (tendon, fascia), OP155 (tendon, fascia, fat pad, tissue inflammation). 
Pain and pain change was assessed using VAS (1–10), patient perceived outcome (5-point likert scale) and Farrar 
score for change (7-point likert scale).

Results

In this study, 910 patients (496 females) had 1793 treatment visits (66 % non-athletes, 34 % athletes). Around 40.0 % 
of the treatment were for foot, followed by ankle (18.4 %), knee (14.6 %) and shoulder (11.6 %). 88.6 % needed only 
one or two treatments. The tissue types treated were fascia (38.1 %), tendon (36.8 %), joint 916.1 %), bone (10.9 %) and 
others (9.2 %). Immediately post-treatment, most patients (89.9 %) reported minimum, much improved or very much 
improved, whereas 10.2 % were unchanged or worse. The average pre- and post-treatment VAS was 5.05±2.2 and 
2.432±2.1 respectively with an average VAS reduction of 2.6±1.7, p < 0.0001. They were 7 incidences of erythema, 
5 temporary increased pain, two swelling and one bruising.

Discussion

fESWT is a useful alternative treatment for sports injuries and musculoskeletal pain syndromes and has been found 
to be useful help expedite return to sports in athletes and non-athletes. The treatment provides good short-term 
effect and is safe even in newer indications. However, more studies are needed to determine the long term effect 
of fESWT in these conditions. 

Technology: Focused Shockwave

Device and Company: Orthogold 100, MTS

COI: No conflict of interest
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Application of extracorporeal shock wave therapy 
apparatus combined closed chain stability training 
in rehabilitation of boxers with rotator cuff tears
Yansong Qi1, Bingxian Ma1, Ni Ma2, Guanda Fu2, Yongsheng Xu1

1 Inner Mongolia People’s Hospital, Orthopedics Sports Medicine Center, Hohhot, China
2 Inner Mongolia Sport Hospital, Rehabilitation Medicine, Hohhot, China

Introduction

To explore the effects of extracorporeal shock wave therapy apparatus combined rotator cuff muscles and shoulder 
joint closed chain stability training in rehabilitation of boxers with rotator cuff tears.

Material & Method (please include the kind of device you are using)

A total of 36 boxers, 21 male and 15 female, who are members of the national team with rotator cuff tears due 
to competition training (small tear, conservative treatment), were treated in the Inner Mongolia People’s Hospital 
and Inner Mongolia Sport Hospital from November 2017 to January 2022 were selected and divided into observation 
group and control group according to treatment plans, with 18 cases in each group. Both groups accepted routine 
interventions. The control group accepted rotator cuff muscles and shoulder joint closed chain stability training 
treatment, and the observation group accepted extracorporeal shock wave therapy apparatus on the basis 
of the control group. After 8 weeks treatment, the visual analogue scale score (VAS), the University of California 
at Los Angeles shoulder rating score (UCLA) and American Shoulder and Elbow Surgery score (ASES) were com-
pared between two groups.

Results

The total effective rate (89. 86 %) of observation group was higher than that (62. 91  %) of control group (P < 0.05). 
After 8 weeks treatment, the average value of VAS score of observation group was significantly lower than that 
of the control group (P < 0.05), the average value of ASES and UCLA scores of both groups were higher than those 
before treatment, and the observation group were significantly higher than the control group (P < 0.05).

Discussion

Extracorporeal shock wave therapy apparatus combined rotator cuff muscles and shoulder joint closed chain 
stability training can improve rotator cuff function of boxers with conservative treatment of small rotator cuff tear, 
restore exercise volume and is worthy of clinical application.

Technology: Focused Shockwave

Device and Company: Dornier MedTech GmbH, Argeisrieder Feld 7, D-82234 Wessling, Germany

COI: No conflict of interest
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Combined treatment of extracorporeal shockwave 
therapy on hamstring tendinopathy in a group 
of athletes: a case series
Maria Chiara Vulpiani1, Flavia Santoboni1, Alessia Vinciguerra1, Marianna Pellegrini1, Sveva Maria Nusca1, 
Eleonora Latini1, Francesca Musa1, Mario Vetrano1

1 Sapienza University of Rome, Medical Surgical Sciences and Translational Medicine Department, Rome, Italy

Introduction

Proximal hamstring tendinopathy (PHT) is overuse tendinopathy affecting the proximal tendon of the hamstring 
muscles. Symptoms occur in athletes involved in various sports, particularly sprinting and endurance sports. 
The characteristic complaint of PHT is ill-defined pain, especially while performing sports activities or when sitting 
in the area of the ischial tuberosity that radiates distally to the popliteal fossa. PHT can often successfully be man-
aged with a combination of non-operative modalities, including physiotherapy focused on eccentric strengthening, 
extracorporeal shock wave therapy, or peri-tendinous injections. Surgery is reserved for refractory cases but can 
yield good outcomes. In this study, we aimed to test the efficacy of combined focused and radial Extracorporeal 
Shock Wave Therapy (c-ESWT) for treating PHT in a group of athletes.

Material & Method (please include the kind of device you are using)

Twenty elite athletes, including 6 Olympic athletes, with PHT were treated with combined shock wave therapy for 
3 sessions at 7-day intervals of focused ESWT (2400 SW; EFD: 0,15–0,30 mJ/mm2) and Radial Pressure Waves 
(2000 pulses: 2,6–3,0 Bar). Physiotherapy and exercise programs for hamstring muscles were performed by all 
athletes every day. The follow-up times for clinical outcomes were before treatment and 1 and 3 months after 
treatment. The Visual Analog Scale (VAS) score for pain and Victorian Institute of Sport Assessment- Hamstring 
(VISA-H) (4) and finger to floor test (5) were used as outcome measures.

Results

No patients were lost in the study. A trend of clinical and functional improvement was observed at each follow-up. 
A more rapid improvement was observed in Olympic athletes regarding pain reduction, increased functional scores, 
and hamstrings flexibility.

Discussion

Although ESWT is often used to manage common lower limb conditions, to date, there are very few studies on their 
effectiveness in PHT treatment (3,6). Moderate-level evidence suggests r-ESWT is superior to conservative treat-
ment in the short, mid and long term in PHT (7). Our study highlights the importance of this combined treatment 
in the management of PHT, in athletes especially.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Duolith SD1, STORZ Medical

COI: No conflict of interest
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Shockwave delivery for the treatment 
of EAD and MCD
Karin Freitag1, Manuela Cabrera Freitag2, Iria Echevarria Fernandez3, Ramiro Fernandez Castaño4, Rocío Marín 
Alvarado5
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2 Clínica DKF, Traumatology, Madrid, Spain
3 Clínica DKF, Regenerative medicine, Madrid, Spain
4 Clínica DKF, Neurology, Madrid, Spain
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Introduction

Brain stimulation techniques based on the delivery of transcranial shockwaves are currently being studied for 
their increasing popularity as an approach to modulate the human brain in a focal and targeted manner (1). Given 
the innovative nature of this method, little data has been published; nevertheless the scientific community 
is gathering efforts in order to demonstrate the efficacy of shockwave therapy for treating mild cognitive decline 
(MCD) and early Alzheimer’s disease (EAD) (2,3). Here we present the promising results from a medium / long-term 
follow-up of subjects treated with transcranial pulse stimulation by analyzing the scoring on neurological evalua-
tions 6 months post-treatment (12 month results are pending).

Material & Method (please include the kind of device you are using)

The treatment protocol includes an initial evaluation with a neurologist and a neuropsychologist. If diagnosed 
as mild to moderate MCD or EAD, an MRI scan is conducted to discard other pathologies. The tests performed are 
the clock, mini mental and Barcelona tests. The patients receive 6000 pulses/session: 800 pulses in both frontal 
areas, 400 pulses on each parietal area and 600 pulses on the precunean area before repeating the same sequence 
once (short pulses of 3 microseconds, 0.2–0.3 mJ/mm2). The session duration is 30 minutes. Subjects received 
6 sessions delivered over 2 weeks on alternate days, and a reinforcement session was administrated 3 months 
after the initiation of the treatment. The protocol includes the evaluation of the patients after 3, 6 and 12 month 
post-treatment.

Results

Results from 8 patients were collected, with the 3 months follow-up completed for all patients and the 6 month 
follow-up for 4. All patients experienced a sustained improvement in attention and fluency of language for at least 
three months with improvements on the scoring of the test performed. Shockwave stimulation is a non-invasive 
and well-tolerated technique that could replace pharmacological treatment for patients with MCD and EAD. 
Shockwave-based brain stimulation techniques could stand as a reinforcement therapy to conventional approaches 
for EAD.

Discussion

Patients presented good tolerability and no side effects. This method shows promising results to slow down 
the progression of the disease and improve certain areas of the cognitive behavior. This study is jet to be concluded 
after collecting the 12 month follow-up results. Further studies should be performed with the aim of demonstrating 
the effect of the shockwave stimulation in the brain by biomarker or MRI examination and further development 
of the treatment protocols should be done.

Technology: Focused Shockwave

Device and Company: Neurolith - Storz Medical

COI: No conflict of interest
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Targeted Sensory Reinnervation (TSR) 
and our experience with shock wave therapy 
for the treatment of microsurgical nerve sutures
Alexander Gardetto1, Gerfried Peternell2, Wolfgang Schaden3
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2 AUVA-Rehabiltation Center Tobelbad, Department for Exoprostheses, Tobelbad, Austria
3 Ludwig Boltzmann Institute for Traumatology, The Research Center in Cooperation with AUVA, Vienna, Austria

Introduction

The loss of the hand leads the patient to a significant reduction in personal and working quality of life and often 
inevitably to psychological consequences. Currently with myoelectric prostheses many of the normal activities 
of the hand can be recovered, with the exception of tactile sensitivity. Based on our successful experience with 
TSR (Targeted Sensory Reinnervation) operations performed at lower limb level, we decided to develop the same 
technique also at upper limb level.

Material & Method (please include the kind of device you are using)

The indications for this intervention are the treatment or prevention of neuropathic and phantom limb pain resistant 
to conservative therapies. Between October 2020 and February 2021, we performed the TSR technic on 3 patients. 
Two patients underwent elective hand amputation and TSR surgery at the same time. In one patient, TSR was 
performed secondarily after a frustrated replantation attempt. The technique involves neurorrhaphy of the median 
and ulnar nerves with the lateral and medial antebrachial cutaneous nerve respectively in order to reinnervate 
the skin of the amputation stump. In one patient, immediately after surgery, the coaptation sites were treated with 
ESWT to proof if the reinnervation time could be shortened. Postoperatively, EEG and nerve conduction tests were 
performed. All patients underwent a strict rehabilitation program.

Results

The pre-operative pain (especially neuropathic pain) improved significantly to completely postoperatively or did not 
occur at all. No phantom limb pain occurred in the electively amputated patients and in the patients who underwent 
secondary surgery, the pain has clearly subsided. A skin sensory map of the five fingers at the level of the ampu-
tation stump and the distinction between hot and cold were detected in all three. The reinnervation data were also 
tested with an EEG study.

Discussion

By redirecting the median and ulnar nerves to the medial and lateral cutaneous antebrachial nerves, the originally 
hand is reactivated as the transmitter of the pressure sensation from the prosthetic glove. As a result, the patients 
equipped with a special feed stream system, feel the hand authentically and the phantom limb pain is clearly 
to completely interrupted or, in the case of elective amputations, not caused at all. With intraoperative shock wave 
therapy, the sprouting of the nerve fibers could be accelerated significantly. However, we were also able to observe 
an increased formation of neuroma, which don’t occur in the other patients without shock wave therapy. This fact 
opens up a wide field of discussion for us.

Technology: Focused Shockwave

Device and Company: MTS, Germany Orthogold 100

COI: No conflict of interest
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Long-term observations after transcranial pulse 
stimulations (TPS) for the symptomatic treatment 
of Alzheimer’s (AD) and Parkinson’s disease (PD). 
Casuistics
Henning Lohse-Busch1

1 Rheintalklinik, n/a, Bad Krozingen, Germany

Introduction

TPS are low energy focused extracorporeal shock waves, stimulating for instance the endothelial growth factors for 
angiogenesis and neurogenesis. TPS has a positive effect on memory functions, neuroplasticity and restores lost 
brain volume in AD patients. After our 3 month study with AD treated with TPS (2019), we now present case histories 
of AD and PD patients with long-term follow-up over years as a critical undertaking for future treatments.

Material & Method (please include the kind of device you are using)

6 persons with mild Alzheimer’s dementia (Mini mental status > 17) and 3 patients with mild PD were treated initially 
6 times during 2 weeks with 6000 TPS, 0,20 mJ/mm² each on the whole brain, but mainly on the frontobasal region, 
the brainstem and the precuneus. Subsequently, they received one TPS session monthly over 3 years (AD patients) 
and between 5 to 9,5 years (PD patients). The AD patients were assessed with the CERAD Plus score, the two 
PD patients with the UPDRS over 5 years and one patient with the PDQ over 9.5 years

Results

We did not observe noteworthy side effects. The group of 6 patients with AD experienced a considerable enhance-
ment by 12 % in the CERAD PLUS score after three months. Their regained cognitive abilities remained stable over 
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one year and this corresponded to improved subjective functioning. The test after 2 years showed an insignificant 
loss, and after 3 years the results were near baseline again with only a small enhancement after a further boost. 
The patients with PD enhanced the total score of the UPDRS after 3 months by 44 % and the motoric score by 52 %. 
The memory functions enhanced in the same range. These results remained with only small oscillations stable over 
5 years. The patient observed 9.5 years experienced a steady enhancement of 71 % in the PDQ over the time.

Discussion

Though the number of patients treated is very small it appears that the direct stimulation of brain structures with 
TPS could be a new symptomatic treatment to improve the life quality of AD and PD patients. Nowadays a device 
with navigation system (Neurolith, Storz Medical, CE mark for AD treatment) makes the precise treatment of brain 
structures possible. It was a methodological mistake not to examine the AD patients more frequently. It is conceiva-
ble that more frequent testing and earlier boosters would achieve a better long-term result.

Technology: Focused Shockwave

Device and Company: NEUROLITH (prototype), STORZ MEDICAL

COI: No conflict of interest
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Transcranial Pulse Stimulation (TPS) compared 
to transcranial Focused Ultrasound (tFUS)
Pavel Novak1

1 Storz Medical AG, Business Development, Tägerwilen, Switzerland

Introduction

TPS describes the application of focused shockwave pulses to the brain through the skull. This description was 
introduced in 2018. It replaced the term TESWT (Transcranial Extracorporeal Shock Wave Treatment), which 
emerged on behalf of the first shockwaves applications to the brain (2010). Low-intensity shockwaves (ESWT) are 
used in orthopedic, cardiology, urology, dermatology, aesthetics and neurology (TPS).Next to shockwaves, there 
is another focal, mechanical stimulation tool in medicine, the focused ultrasound. FUS is used for tissue ablation and 
drug delivery. There is an emerging neurological application with tFUS for neuromodulation.

Material & Method (please include the kind of device you are using)

Shockwaves are single pulses with high positive amplitude, very steep leading edge and short duration. The asym-
metrical pulse shape results in very broad frequency spectrum (up to 20 MHz). In spite of the high-pressure ampli-
tude, the average power density is less than 0.1 W/cm2. Thus, there is no heating and no micro lesions. Typical focal 
zone of an electromagnetic generator is an ellipsoid with 5mm diameter and 20–30mm length. The TPS shockwave 
pulses have EFD of up to 0.25 mJ/mm2. Due to the application through the skull, 85 % energy and 65 % pressure are 
absorbed. Compared to shockwaves, ultrasound is a continuous train of sinusoidal pressure oscillations with typical 
frequency of 0.5 to 5 MHz. The frequency spectrum contains only the main frequency with its harmonics. Focused 
ultrasound have focal area similar to the focal size of an electromagnetically generated shockwaves. The pressure 
amplitude is often not explicitly mentioned. The intensity is expressed as power density (W/cm2). The skull 
attenuates transcranial FUS in similar way like shockwaves. For minimizing the tissue heating capacity of the FUS, 
the continuous ultrasound train is reduced to repeated bursts.

Results
TPS tFUS

Pulse repetition frequency 4–8 Hz 0.5–5 MHz

Pressure amplitude 5–25 MPa 0.1–3 MPa 

EFD 0.01–0.25mJ/mm2 –––

Average power density 0.1 W/cm2 25 W/cm2

Biological effects many (mechanotransduction) few

Discussion

The high frequency of the ultrasound pulses compared to the single shockwave pulses (1’000’000 times) results 
in tissue temperature increase. The formation of bursts is a compromise between biological effect (neuromodu-
lation) and tissue heating. Based on the long-term experiences with shockwaves, a minimal pressure amplitude 
of 5 MPa is considered necessary for biological effects. This might explain the significantly higher capability and 
efficacy of shockwaves in generating biological effects.

Technology: Focused Shockwave

Device and Company: Neurolith, Storz Medical AG

COI: Conflict of interest
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Employee of Storz Medical AG
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ISMST22-0029

Extracorporeal shock wave treatment for intractable 
skin wounds on the periphery of the extremities
Takuro Sugiyama1, Hidetaka Murakami2, Koji Hiraoka1

1 Kurume University, Orthopedic Surgery Department, Kurume, Japan
2 Murakami Surgical Hospital, Department of Orthopedic Surgery, Tagawa, Japan

Introduction

Wounds of the hands and feet may have prolonged wound healing due to reduced blood flow caused by peripheral 
circulatory failure and a lack of soft tissue. Furthermore, the presence of tendons, bones vulnerable to infection may 
cause dysfunction. We performed extracorporeal shock wave therapy (ESWT) on intractable wounds of the hand and 
foot, and evaluated them using our originally developed Hand and Foot Assessment Tool.

Material & Method (please include the kind of device you are using)

Seven patients with persistent skin wounds that did not heal after undergoing usual treatments for 2 weeks 
or more who visited our hospital from April 2018 to March 2020 were included. The average age of the patients was 
63.4±14.0 years. To bring the depth of focus closer to the surface, a K2 gel pod filled with jelly was used as a contact 
medium between the wound and ESWT apparatus. ESWT was performed using the Duolith SD1 shockwave system 
with an irradiation output of 0.01–0.10 mJ/mm2, and 2500 sessions per administration. ESWT was performed once 
a week for an average of 4.8 treatments. Irradiation was gradually increased while confirming the site and degree 
of pain with the patient (bio-feedback method).
• Hand and foot wound assessment tool (HFWAT).

When using the existing wound evaluation tools for limb wounds, it is difficult to detect a difference in the score, 
and changes in such that are related to wound size and hardening of the surrounding tissue are difficult to deter-
mine. The HFWAT was created to address these issues.

The HFWAT comprises the following five endpoints of wound assessment: 1) area and size, 2) necrotic tissue and 
benign granules, 3) depth, 4) exudate, and 5) inflammation and signs of infection.

Results

The average number of days from injury to the start of ESWT was 36.1±17.9, and the average observation period was 
27.0 days.

The average number of ESWT sessions was 4.8 (range, 3–8). An improvement in the average score from 
9.6±0.8 points before ESWT to 0.1±0.3 points at the final evaluation was noted (p < 0.05). 

Discussion

The effect of ESWT for wound healing is pain relieving by degeneration of free nerve endings, and, recovery of tissue 
by releasing growth factor. Wound healing was observed in all cases, as indicated by significant improvements 
in the HFWAT scores obtained after ESWT treatment. We created the HFWAT to evaluate skin wounds on the extrem-
ities. ESWT, which enables early range-of-motion training, may be considered a new treatment option.

Technology: Focused Shockwave

Device and Company: Duolith SD1○R shockwave system (Storz Medical AG, Tagerwilen, Switzerland)

COI: No conflict of interest
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ISMST22-0073

Post-Finasteride Induced Erectile Dysfunction: 
Diagnosis by Grayscale/Doppler Ultrasound 
and Disease Modification Treatment with Erect 
Penile Extracorporeal Shockwave Therapy
Sue Goldstein1, Marvin Carlisle1, Alyssa Yee1, Irwin Goldstein1

1 San Diego Sexual Medicine, Sexual Medicine, San Diego, USA

Introduction

Finasteride (1 mg), a 5-alpha reductase inhibitor that lowers dihydrotestosterone, is approved for treatment of male 
pattern hair loss, androgenic alopecia. Persistent sexual side effects have been reported following discontinuation 
of finasteride, including erectile dysfunction (ED). It has been postulated that post-finasteride induced ED is, in part, 
due to cavernosal smooth muscle cell apoptosis as a sequela of low serum dihydrotestosterone. Khera et al (2020) 
reported persistent penile vascular changes in 25 men after discontinuation of finasteride. The purpose of this study 
was to replicate Khera’s findings in a larger population and examine treatment of those patients with post-finas-
teride induced ED using ESWT. 

Material & Method (please include the kind of device you are using)

A chart review (2015-2020) was performed. Our patient population had normal sexual function prior to finasteride 
use and experienced changes within 6 months of discontinuation of finasteride which persisted > 6 months. 
Information collected included sexual function history, current symptoms, validated instruments, hormone blood 
test values, data from grayscale/Doppler ultrasound during pharmacological erection (15.4 MHz probe; Aixplorer® 
Ultrasound) and data from erect penile ESWT treatment with UroGold 100 MTS.

Results

91 patients (median age 39) met inclusion criteria, 9.6 % of men evaluated during this period. The most common 
symptom was ED in 95 % (87/91). Mean IIEF-EF score was 14 ± 8.63 (n = 81), consistent with severe (43 %), 
mild-moderate (23 %), moderate (12 %), and mild (10 %) ED. Of the 57 who underwent grayscale/Doppler ultrasound, 
77 % exhibited abnormal erectile tissue inhomogeneity. Mean cavernosal artery PSV/EDV values (n = 61) were left 
30.4 ± 18.02/0.76 ± 2.86 cm/sec and right 29.63 ± 14.97/0.60 ± 1.89 cm/sec, respectively. These data support that 
erectile tissue damage occurs in the corpora cavernosa after discontinuation of finasteride. A total of 6 LiSWT 
were performed on the erect penis (erection hardness 3–4/4) in 18 (32 %) of these men as a disease modification 
management option for their post-finasteride induced ED. A total of 3600 shocks per treatment, energy flux density 
0.13 mJ/mm2, 3 Hz, membrane pressure 1 using UroGold 100 MTS. After completion of the 6 treatment cycle 
of ESWT, grayscale/Doppler ultrasound was repeated. 58 % exhibited improved erectile tissue homogeneity, (61 %) 
patients had PSV increase, (32 %) had EDV decrease and 65 % reported improvement in Patient Global Impression 
of Improvement.

Discussion

In a large series of men with persistent ED after discontinuation of finasteride, ESWT has been shown to provide 
improvement in erectile tissue homogeneity, PSV and EDV, therefore improving the quality of erection in this 
otherwise difficult to treat population men.

Technology: Focused Shockwave

Device and Company: Urogold 100, MTS

COI: No conflict of interest
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Extracorporeal shockwave therapy 
for the management of persistent genital arousal 
disorder/genito-pelvic dysesthesia from lumbo-
sacral spine pathology-induced sacral radiculopathy
Sue Goldstein1, Alyssa Yee1, Irwin Goldstein1

1 San Diego Sexual Medicine, Sexual Medicine, San Diego, USA

Introduction

Persistent genital arousal disorder (PGAD), a form of genito-pelvic dysesthesia (GPD), is a sexual medicine condition 
highly associated with despair, emotional lability, catastrophization and suicidality. PGAD/GPD may be triggered 
by an inflammatory radiculopathy of sacral spinal nerve roots in the cauda equina from lumbar annular tear(s) 
or sacral Tarlov cyst(s). Approximately 1 % of the population have PGAD/GPD. These patients may suffer from 
unwanted, unrelenting, unprovoked, arousal and/or dysesthesia symptoms with limited treatment options. 

Material & Method (please include the kind of device you are using)

This is a retrospective chart review of patients who underwent lumbo-sacral extracorporeal shockwave therapy 
(EWST) who had: 1) distressing PGAD/GPD symptoms; 2) abnormal neurogenital testing; 3) abnormal lumbo-sacral 
MRI’s exhibiting sacral Tarlov cyst or lumbar annular tear; and 4) a consultation with a minimally invasive spine 
surgeon. ESWT was applied to the right and left lateral sacral (Tarlov cyst) and/or lumbar area (annular tear) identi-
fying regions of moderate-severe discomfort using the UroGold 100 MTS OP155 unfocused parabolic probe, Hz 3, 
membrane level 1. The probe was maintained over that region until discomfort diminished to zero. Initial energy flux 
density was 0.06 mJ/mm2, increasing energy by 0.01 mJ/mm2 until a new region of moderate-severe discomfort 
was identified and discomfort returned to zero, with a maximum energy flux density of 0.11 mJ/mm2. From 
2 to 6 treatment sessions were performed with 2800–4900 shocks each session, based on individual tolerance. 
Patients self-rated their PGAD/GPD intensity prior to treatment and multiple times during treatment. Beginning 
with the second treatment, patients completed the Patient Global Impression of Improvement (PGI-I) after signing 
consent. Clinically relevant improvement was expressed by scores of 1–3 on the scale of 1–7. 

Results

21 people (mean age 39 ± 13 years) were identified: 10 had undergone lumbar and/or sacral spine surgery with only 
partial resolution of symptoms; 8 were not considered candidates for spine surgery; 3 chose not to undergo spine 
surgery. All exhibited various bothersome symptoms of PGAD/GPD during lumbo-sacral ESWT with marked reduc-
tion in symptoms during the actual shockwave treatment in 13/21 (62 %). These patients also exhibited longer-term 
marked reduction in symptoms with reports of 1–3 on the PGI-I with follow-up of 2–4 months. Adverse events were 
limited to short-term back pain that fully resolved by 1 week. 

Discussion

Initial results are promising for this non-invasive, non-hormonal, non-pharmacologic shockwave energy-based 
strategy for a highly selected population of patients with distressing PGAD/GPD secondary to Tarlov cyst and/
or lumbar annular tear induced sacral radiculopathy.

Technology: Focused Shockwave

Device and Company: Urogold 100, MTS

COI: No conflict of interest
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Comparative study of the effect of ESWT 
in combination with PDE-5i and PDE-5i monotherapy 
on erectile function
Nataliya Markina1, Ilya Mostovoy1, Evgeniya Voychenko1, Dmitriy Sterkhov1

1 Private clinic ViTerra, Urology and Andrology, Moscow, Russian Federation

Introduction

Erectile dysfunction – occurs in 52 % of men aged 40–70 years. The cause in 80 % of cases is vascular origin. 
Currently, the arsenal of methods for physiotherapeutic treatment of ED has been supplemented by extracorporeal 
shock wave therapy (LI-ESWT), which is based on the regeneration of blood vessels and the formation of new ones 
using acoustic waves.

Material & Method (please include the kind of device you are using)

In the screening phase, 22 patients were selected who responded to oral therapy with type PDE5 inhibitors. The age 
of the patients ranged 30–60 years (average age 41 years), and the duration of treatment of the disease was not 
less than 3 months. Patients were divided into 2 groups: the 1st (control) – 11 people – received tadalafil 5 mg daily 
for 3 months and the 2nd (main) – 11 people who received the LI-ESWT protocol in combination with the daily tadalafil 
5 mg for 3 months. LI-ESWT was carried out once a week. The number of shock pulses was 3000 per session, with 
a frequency of 3 Hz – 500 beats per each anatomical point. Course 5.

Results

The effectiveness of treatment was assessed by the International Index of Erectile Function-5 (IIEF-5), which 
patients completed 1, 3, 6 months after the end of treatment. Analysis of the studies according to the average 
IIEF-5 estimates showed an improvement in both groups after a 4-week observation group 1: (18, 55 +/- 2.66); 
2 group: (22.82 +/- 1.94). After 12 evaluations, in the 1 group they remained the same (18.55 +/- 2.66), while 
in the 2nd group they increased (23.27 +/- 1.79). After 36 weeks, the average scores in the 1st group decreased 
to (14.0 +/- 1.18) and remained unchanged in the 2nd group: ( 23.27 +/- 1.79).

Discussion

This study, a comparative analysis was conducted between the clinical effects and the duration of therapy with 
PDE-5 inhibitors and Li-ESWT. The data obtained by us coincide with the data of other researchers and allow 
us to consider the effect of Li-ESWT to be longer in time in comparison with monotherapy with PDE-5 i. Short-term 
results are promising, but require further evaluation with a longer observation period.

Technology: Focused Shockwave

Device and Company: Stortz Medical

COI: No conflict of interest
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Covid19 induced endothelial dysfunction 
and treatment of subsequent erectile dysfunction 
by Linear Low intensity ESWT
Igor Motil1

1 AJEM s.r.o., Urology/Andrology Center, Brno, Czech Republic

Introduction

The aim of this presentation is to provide an advice for Linear – Low intensity ESWT treatment of patient with newly 
developed endothelial dysfunction (ENDY) and subsequent erectile dysfunction (ED) as a result of an overcoming 
of Covid19

Material & Method (please include the kind of device you are using)

ENDY is a type of non-obstructive coronary artery disease (CAD) . It turned out to be a typical consequence 
of Covid19 overcoming in many men. Based on our experience with the treatment by Linear – Low Intensity ESWT 
(LI-LiESWT) device Piezowave2 we were able to develop a sensitive diagnostic and an effective treatment protocols 
to determine and cure post Covid19 induced ENDY and ED.

Results

One of the typical outcomes of Covid19 overcoming is ENDY. The numbers of these newly diagnosed patients are 
quite high. LI-LiESWT seems to be very appropriate and safe method how to restore erectile functions in such 
affected men.

Discussion

We submit an overwiev of our own approach to diagnosis and treatment of this condition by LI-LiESWT as well 
as the results of our efforts.

Technology: Focused Shockwave

Device and Company: Piezowave 2 , Richard Wolf GmbH

COI: No conflict of interest
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Preparing running athletes for competition 
using RPW
Paul Hobrough1

1 Northumbria University, Physiotherapy, Corbridge, United Kingdom

Introduction

Athletes participating in running competitions have a high training load which results in muscle tension and myo-
fascial trigger points in key working muscles 

RPW machines have a unique ability to cover a large area in a relatively short time and are known to break 
up myofascial trigger points and reduce muscle tension (Ramon 2015).

Learn the mechanisms by which RPW reduces trigger points in 2 key ways, the techniques, protocols and applica-
tors used to achieve the best results 

Material & Method (please include the kind of device you are using)

RPW MP100 and Chattanooga RPW2 machines were used with the RO40 applicator along side the periactor applica-
tors to work on quadriceps, hamstrings, glutes and calf muscles to prepare athletes for competition . 

Results

Athletes report a reduction in stiffness, improved range of movement and increased readiness for competition 
following RPW application 3–7 days pre completion. Application on the same day of competition is believed 
to adversely affect performance due to the relaxation of muscle fibres required for high level activity

Discussion

The scientific literature of Silvia Ramon has led the way in this field and serves as a key foundation for more scien-
tific research to be conducted. Paul Hobrough is conducting his PhD currently on the topic of enhanced sporting 
performance using RPW to continue the great work of one of shockwave therapy’s greatest pioneers.

Technology: Radial Pressure Waves

Device and Company: Storz MP100

COI: No conflict of interest
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Lateral epicondylitis: combined treatment with 
shock waves and ballistic waves performed during 
the physiotherapy session
Sergio Russo1, Carla Di Luise2, Mariantonia Albano2, Giuseppe Di Giorgio3, Bruno Corrado1

1 Università di Napoli “Federico II”, Ortopedia, Naples, Italy
2 Fisiatria, Naples, Italy
3 Fisioterapia, Naples, Italy

Introduction

Lateral epicondylitis (LE) is a common musculoskeletal pathology, due to a chronic symptomatic degeneration, 
arising secondary to recurrent microtrauma of the upper extremity, particularly impacting the lateral epicondyle 
of the elbow. Activities requiring repeated contraction of the wrist extensors are implicated, with the extensor carpi 
radialis brevis (ECRB) tendon most commonly involved. LE affects mainly middle-aged people without gender 
difference. Numerous studies show the effectiveness of physical therapies and physiotherapy in reducing recovery 
times. In particular, shockwave treatment aims to contribute to the resolution of the pathological condition thanks 
to its proven effects on both pain and inflammation, in addition to the regenerative effect on tissues

Material & Method (please include the kind of device you are using)

25 patients aged between 18 and 70 years are recruite. After radio- and ultrasound control, they underwent 
4 treatment session (twice a week) and clinical evaluations with a protocol divided into 3 consecutive phases: 
1) therapy with focused shockwaves (700 strokes at 0.08–0.25 mJ / mm2); 2) combined treatment with ballistic 
waves (with heads suitable for myofascial treatment) and physiotherapy; 3) stretching exercises, mobilization with 
movement, manual therapy, and self-mobilization exercises. Clinical evaluation, including physical examination, joint 
ROM and VAS, and DASH score, was performed before starting the first treatment session (T0), immediately after 
the first session (T1) and one month after the session (T2).

Results

A dramatic decrease of pain was observed, with a significant increase in both active and passive joint ROM at T1. 
In addition, significant improvement in elbow function with improvements in DASH scores were demonstrated. 
The results show a further improvement at time T2, although the most evident increase is observed immediately.

Discussion

In addition to the anti-inflammatory and regenerative effects induced by shockwave therapy, this study showed 
how the synergistic effect of ballistic wave therapy to allow the therapist and the patient to maximize exercises and 
rehabilitation maneuvers and to reduce ESWT shots.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Duolith and masterpuls of Storz Medical

COI: No conflict of interest
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ESWT in Pubic Osteitis in football players
Jose Ramon Aranzabal1

1 Policlinica Gipuzko, Shock Wave Medical Treatments, San Sebastian, Spain

Pubic Oteitis or Osteopathy of the pubis is a serious injury that can happen to any soccer player, and even more 
so to professional players, during their sporting career. It is a very disabling injury, which prevents the athlete from 
playing his sport, with all that this implies, especially at the professional level. Its treatment by conventional means 
can be prolonged for a long time, and in many occasions the lack of response leads to surgery, and to late and un-
certain recoveries. For more than 20 years the treatment with Shock Waves in this pathology has been controversial. 
The use of different devices and different technologies can give uncertain results. For the last 3 years, the speaker, 
using Focal Shock Waves from an Electrohydraulic generator, has achieved good and reproducible results: Medical 
treatment with Shock Waves brings that unblocking factor to these processes, with an early analgesic response 
that, together with Exercises and Physiotherapy treatment, makes a decisive progress in the recovery. The speaker 
explains his treatment method and his experience, in coordination with the Medical Services of a Spanish League 
Division of Honor Football Club.

Technology:

Device and Company:

COI: Document not received
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ISMST22-0085

Recently developed Dutch ESWT guidelines 
for orthopedic applications
Thijs Janssen1, Marianne Koolen2

1 University of Applied Sciences, Physiotherapy, Amsterdam, Netherlands
2 UMC Utrecht, Orthopedics, Utrecht, Netherlands

Introduction

The International Society for Medical Shockwave Treatment (ISMST) published a set of clinical recommendations 
regarding indications and contraindications for medical shockwave treatment in 2016. However, there is no elab-
oration on how consensus was obtained. In the Netherlands there is a high demand for an overview of evidence 
regarding the use of ESWT in tendinopathy. Therefore, in 2020 the Dutch Association for Musculoskeletal 
Shockwave Therapy (NVMST) decided to make factsheets to create an overview of the current evidence and provide 
guidelines.

Material & Method (please include the kind of device you are using)

Until January 2021, a systematic search was performed for articles that examined the effects of ESWT on one 
of the six indications:

1. plantar fasciopathy
2. calcifying tendinopathy of the shoulder
3. non-calcifying tendinopathy of the rotator cuff
4. lateral epicondylopathy of the elbow
5. insertion tendinopathy of the achilles tendon
6. mid-portion tendinopathy of the achilles tendon 

Articles found were assessed for quality by means of the Pedro score. The levels of evidence were determined.

Results

Ninety-five studies were used to make the factsheets, which make the following statements: 

It has been proven that ESWT
• reduces pain when treating plantar fasciopathy, calcifying tendinopathy of the shoulder or lateral epicondylopathy 

of the elbow.
• improves activity level when treating plantar fasciopathy or calcifying tendinopathy of the shoulder.
• improves quality of life when treating plantar fasciopathy.
• improves grip strength when treating lateral epicondylopathy of the elbow.
• reduces calcium deposits when treating calcifying tendinopathy. 

It is plausible that ESWT
• reduces pain when treating insertion and mid-portion tendinopathy of the achilles tendon.
• improves activity level when treating insertion and mid-portion tendinopathy of the achilles tendon. 

Due to conflicting evidence, it has not been proven that ESWT
• reduces pain when treating non-calcific tendinopathy of the rotator cuff.
• improves activity level when treating non-calcific tendinopathy of the rotator cuff.

Discussion

In general, there is a high degree of cohesion between the NVMST factsheets and the ISMST consensus statement 
regarding the indications of ESWT. However, due to a lack of evidence, the NVMST factsheets do not recommend 
treatment with ESWT in patients that suffer from non-calcific tendinopathy of the rotator cuff. The ISMST consen-
sus states this is a common empirically-tested clinical indication. So, this indication might be up for re-evaluation. 
To conclude, we think that the NVMST factsheets could be supporting the ISMST consensus statement because 
they provide information about the way statements have been made with the best evidence available and give 
recommendations about treatment parameters.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: –

COI: No conflict of interest
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Shock waves in scaphoid pseudoarthrosis: 
A case series
Anabel Lozada1, Paul Teran1, Fidel Cayon1

1 Centro de especialidades ortopedicas, Orthopaedic, Quito, Ecuador

Introduction

Scaphoid fracture accounts for 60 % of carpal fractures.Most of the up-to-date papers available confirm a positive 
outcome of the use of Focused Shock Waves (ESWT-F) in pseudoarthrosis. According to the literature, the success 
rate is between 50 % and 91 %. Complications when ESWT-F are performed by qualified personnel and following 
the standards established by international scientific organizations, are limited to petechiae and local hematomas 
having as a requirement, to be performed by trained personnel

Material & Method (please include the kind of device you are using)

It is a descriptive, retrospective cohort study between 2018 and 2021. We included 6 patients with carpal scaphoid 
fracture in consolidation delay or pseudoarthrosis, who did not present decalage of more than 1 mm, who 
underwent high intensity ESWT-F with a BTL 6000 equipment at the Center for Orthopedic Specialties, guided with 
ultrasound. The treatment consisted of 3 to 5 sessions of focal ESWT, with 7 days interval, in each one the patient 
received 2500 pulses with a frequency of 3 Hz and an intensity between 0.25 and 0.40 mJ/mm2, as an adjuvant 
a wrist immobilizer with spigot was used for the first finger. The application of waves was carried out under indirect 
ultrasound guidance measuring evolution in each session.

Results

We analyzed 6 patients, all of them men, with an average age of 31.3 years. Only one patient had comorbidities 
and three were deficient in vitamin D. Two patients underwent surgery. 100 % of patients received focal ESWT 
according to the protocol described in this article, of which 100 % presented adequate consolidation of scaphoids 
in an average of 6 weeks from the last session of ESWT-F. There were no complications during or after treatment. 
The results were also clinically evaluated where 100 % of patients showed a decrease in pain by an average of 75 % 
at two weeks of the last ESWT session and 100 % at 12 weeks. In addition, the DASH scale was applied at the begin-
ning of treatment and three weeks after the last session 

Discussion

High-energy focal extracorporeal shock wave therapy (ESWT-F) is a non-invasive therapy method used 
in the treatment of pseudoarthrosis. ESWT-F has been used for musculoskeletal disorders for more than 30 years.
As an important element of the treatment protocol with ESWT-F is the indirect visualization guide with ultrasound, 
because it allows us to identify the fracture site, as well as the depth of the bone defect, plan the application 
of ESWT-F and evaluate the presence of bone callus and presence of blood vessels

Technology: Focused Shockwave

Device and Company: BTL 6000 equipment

COI: No conflict of interest
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Piezoelectric generators: Are they still the Cinderella 
of shock waves?
Daniel Moya1

1 Buenos Aires British Hospital, Orthopaedics, Buenos Aires, Argentina

Introduction

There are 3 focused shock wave generators classically described in the literature: electrohydraulic, electromagnetic 
and piezoelectric. Regarding the first two, there are a large number of studies. Their indications and treatment 
protocols are defined. The same does not happen with piezoelectric generators, especially with specific indications 
of focused waves such as calcified tendinopathies and non-unions.The objective of this presentation is to discuss 
preliminary results obtained with a single crystal piezoelectric generator.

Material & Method (please include the kind of device you are using)

A single crystal BTL 6000 focused shock wave generator device was used. A series of Gärtner I and II rotator cuff 
calcifications were consecutively treated and retrospectively evaluated. It was finally a series of 23 consecutive 
patients, 13 women and 10 men with an average age of 52.8 years. The supraspinatus muscle was affected 
in 82.6 % of cases (19 shoulders), the infraspinatus in 13 % (3 shoulders), and the subscapularis in 4.4 % (1 shoulder). 
The minimum follow-up was 6 months, with an average of 14 months (6–30 months).

Results

In 82.6 % of the cases, complete reabsorption of the calcification was achieved (Fig. 3 and 4) with the disappearance 
of the symptoms. In 8.7 %, partial disappearance with symptomatic improvement was obtained but without com-
plete disappearance of symptoms. In the remaining 8.7 % there were no significant changes and ultrasound-guided 
puncture was performed. Except for one case of fainting during application and 2 cases of transient pain during 
the resorption process, there were no complications.

Discussion

The focused shock waves generated by a single-crystal piezoelectric unit have in our hands results similar to those 
of an electro-hydraulic unit.

Technology: Focused Shockwave

Device and Company: BTL

COI: No conflict of interest
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ISMST22-0041

To observe the effect of shockwave combined 
with PRP in the treatment of bonenonunion 
under the guidance of ultrasound
Li Pei1

1 Shenyang Medical College, Shockwave Medical Center, Shenyang, China

Introduction

To observe the effect of extracorporeal shock wave combined with platelet rich plasma in the treatment of bone 
nonunion under the guidance of ultrasound.

Material & Method (please include the kind of device you are using)

A total of 48 patients who met the inclusion criteria of bone nonunion (BU) were randomly divided into three groups. 
Under the guidance of musculoskeletal ultrasound, extracorporeal shock wave (SW), platelet rich plasma (PRP) and 
shock wave combined with platelet rich plasma (SW-PRP) were used respectively. The X-ray images of patients 
before and after treatment were compared and analyzed, and the differences in cure rate and treatment cycle 
of the three groups were analyzed. One way ANOVA was used for comparison between groups, LSD-t test was used 
for pairwise comparison between groups, and chi square test was used for comparison between groups.

Results

All the patients with BU were treated for 12 months. The cure time of the SW group was (24.77 ± 1.74) weeks, and 
the cure rate was 81.25 %. The cure time of the PRP treatment group was (25.83 ± 1.40) weeks, and the cure rate was 
75.00 %. The cure time of the SW-PRP group was (21.80 ± 1.52) weeks, and the cure rate was 93.75 %. The treatment 
time of the SW-PRP group was much less than the PRP group (P = 0.01) and SW group (P = 0.03).

Discussion

In vitro SW combined with PRP can shorten the treatment duration of BU compared with single treatment, but there 
is no difference in the cure rate.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: HEMA

COI: No conflict of interest
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ISMST22-0059

ESWT for hips
Kandiah Raveendran1

1 Fatimah Hospital, Orthopaedic Surgery, Ipoh, Malaysia

Introduction

Extracorporeal shockwave treatment (ESWT) has been in use for more than twenty years in the treatment of mus-
culoskeletal disorders. It is used more commonly for tendinopathies such as plantar fasciitis, lateral epicondylitis 
of the elbow and shoulder calcific tendinitis. It has also been used for delayed and nonunion of fractures and early 
avascular necrosis and bone ischemia. Although ESWT started initially in Europe, its use has spread over the whole 
world. There is a vast number of reputable publications on the use of ESWT. FDA has approved the use of ESWT for 
plantar fasciitis (2000), lateral epicondylitis of the elbow (2002), diabetic foot ulcers (2018) and erectile dysfunction 
(2018). The ease of application and the low complication rate, with a success rate ranging from 65 % to 90 % has led 
to an exponential increase in its clinical use and applications. 

Material & Method (please include the kind of device you are using)

This review discusses the use of ESWT for conditions of and around the hip.

Results

This review discusses the current status of ESWT of the hip. The two standard indications are greater trochanteric 
pain syndrome (GTPS) and avascular necrosis of the head of the femur. There are three conditions where ESWT 
is used empirically with clinically significant results, namely adductor tendinopathy, hamstring tendinopathy and 
bone ischemia of the head of the femur. 

Discussion

This presentation will discuss the current concepts of ESWT of the hip and will discuss the recent literature regard-
ing its use.

Technology: Focused Shockwave

Device and Company: Evotron

COI: No conflict of interest
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ISMST22-0082

Application of Extracorporeal Shockwave Therapy 
to Accelerate the Healing for Osteochondral Injury 
in a Pig Model
Joji Iwase1, Tetsuya Matsuura2

1 Tokushima University Hospital, Orthopedic Surgery, Kuramoto- Tokushima, Japan
2 Tokushima University Hospital, Rehabilitation, Kuramoto- Tokushima, Japan

Introduction

The diagnosis and treatment of osteochondral injury is an important muscloskeletal disorder. The treatment 
of osteochondral injury mainly discuss operation, with less conservative treatment. We here report Extracoporeal 
Shockwave Therapy ( ESWT ) , could accelerate the repair of osteochondral injury.

Material & Method (please include the kind of device you are using)

Fifteen 6-week-old pigs were used in the study. The authors made an osteochondral defect model, bilateral femoral 
medial condyles with 5 × 5 mm2 of cartilage and subchondral bone resected as a single mass. At 2 weeks after 
surgery, the right knee received 2000 impulses of shockwave at 0.25-mJ/mm2 energy flux density in a single 
session. The animals were divided into the shockwave group of right knee and the control group of left knee, 
without receive shockwave. The animals were euthanatized at 8 weeks, and femur bone including the callus was 
harvested. The specimens were subjected to macroscopic and histologic examination.

Results

Compared with the control group, macroscopic evaluation showed that the osteochondral defect areas 
in the shockwave group were more smooth and repairing on the articular cartilage surface. Histologically, we ob-
served the majority of the lesion in the shockwave group consisted of hyaline cartilage, while the control group had 
less hyaline cartilage and most of the defects were fibrous cartilage.

Discussion

ESWT for osteochondral injury model accelerated the healing of osteochondral cartilage and subchondral bone. 
Although the irradiation part of ESWT was the dameged subchondral bone, osteochondral cartilage was repaired, 
suggesting the indirect effect of ESWT.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Duolith SD-1 T-TOP, MASTERPULS MP100, STORZ Medical

COI: No conflict of interest
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ISMST22-0046

The application of 6 DOF gait analysis of knee joint 
in the evaluation of rESWT for early and mid-stage 
KOA
Haiguang Jia1

1 The Third Medical Center of Chinese People’s Liberation Army General Hospital, orthopedics department, Beijing, China

Introduction

To investigate the effects of radial Extracorporeal Shock Wave Therapy (rESWT) on the pain and knee function 
in the treatment of patients with early and middle stage knee osteoarthritis (KOA) by knee joint of 6 DOF in gait 
analysis and other detection methods.

Material & Method (please include the kind of device you are using)

81 patients with early and middle stage knee osteoarthritis were randomly divided into control and experimental 
groups. Both groups were given the conventional lower limbs muscle strength rehabilitation training. On this 
basis, the experimental group applied rESWT to treat the painful area of the affected knee (1 treatment session 
on 5 days,6 sessions in total),and the control group received oral celecoxib capsules (200 mg/dose,1 time/day for 
4 weeks).

Results

Gait analysis of the 6 DOF kinematics of the knees showed that experimental group was statistically decreased 
compared to the control group in terms of adduction-abduction at 4 and 12 weeks after treatment in both groups 
(p < 0.05), with no significant alterations with respect to internal-external rotation, flexion-extension angle, 
proximal-distal translation, medial-lateral translation and anterior-posterior translation (p > 0.05). Both groups 
showed improvement in the VAS and WOMAC scores at each time points of the pre-treatment and post-treatment 
follow-up (P < 0.05). Meanwhile, the VAS and WOMAC score of the experimental group were statistically better than 
those of the control group at at 1 day and 4 weeks after treatment(P < 0.05). At 12 weeks post-treatment, there were 
no statistically differences between the two groups. There were no statistically differences regarding the T2-
mapping values of the test group at 12 weeks after treatment compared with those before treatment (P > 0.05), 
and also no statistically differences compared with the control group at 12 weeks after treatment (P > 0.05). There 
were no serious adverse effects in both groups during treatment, and there were no significant differences 
in the frequency of occurrence (P > 0.05).

Discussion

rESWT can effectively ameliorate the pain of knee joint, improve the function of joint motion and decrease 
the varus angle of KOA during gait cycle to some extent for patients with early and middle stage knee osteoarthritis. 
Meanwhile, its effects on articular cartilage are within safe limits and there is no significant adverse effects. 
The clinical efficacy of rESWT for early to mid-stage KOA is safe and reliable.

Technology: Radial Pressure Waves

Device and Company: EMS (Swiss Dolor Clast)

COI: No conflict of interest
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ISMST22-0060

Cases of physeal injury and osteochondrosis 
not responding to focused extracorporeal shock 
wave therapy
Toru Omodani1, Kenji Takahashi2

1 Tokyo Advanced Orthopaedics, Department of Orthopaedics, Chofu, Japan
2 Funabashi Orthopaedic Hospital, Sports Medicine and Joint Center, Funabashi, Japan

Introduction

We have previously reported that focused extracorporeal shock wave therapy (ESWT) for physeal injury and 
osteochondrosis can be a safe and effective treatment option for relieving pain and promoting cartilage ossification. 
Herein, we report cases of physeal injury and osteochondrosis that did not respond to ESWT.

Material & Method (please include the kind of device you are using)

The subjects were 40 gymnasts (47 sites) who underwent ESWT for physeal injury or osteochondrosis. The mean 
age was 13 years (range; 9–18), 25 were men and 15 women, with a total of 18 types of injury sites as follows; ischial 
tuberosity – 11, distal radius – 5, proximal tibia – 4, calcaneus – 4, apex of the patella – 3, radial head – 3, medial 
malleolus of the ankle – 3, humeral medial epicondyle – 2, acromion – 2, anteroinferior iliac spine – 2, proximal 
humerus – 2, distal ulna – 2, iliac crest – 2, olecranon – 1, and humeral capitulum – 1. The basic protocol was setting 
the energy dose at 0.20 mJ/mm2 or less with 3,000 shockwave shots per session at 4-week intervals. ESWT was 
performed using a Duolith SD1 (STORZ MEDICAL AG: Switzerland). Cases that did not show any effect on pain relief, 
cartilage ossification, or shortening of disease duration were investigated.

Results

Two cases of epiphysitis of humeral medial epicondyle showed no pain relief or osteogenic effects of ESWT. After 
surgery with screw fixation, bone fusion was achieved and the patient was able to return to competition. In one case 
of osteochondrosis of the humeral capitulum (Panner’s disease), there were no radiographic findings to suggest that 
ESWT accelerated improvement of the osteonecrosis. It took 15 months from onset for complete bone repair and 
return to competition.

Discussion

In patients with epiphysitis of humeral medial epicondyle, screw fixation resulted in bony fusion and resolution 
of symptoms. ESWT may be less effective for physeal injury in which instability of the epiphyseal nucleus is thought 
to be the primary pathology. In a case of Panner’s disease, bone healing took 15 months despite ESWT, which 
is comparable to the period reported in the literature. The angiogenic and osteogenic effects of ESWT appeared 
to be limited in the treatment of severe osteochondrosis, in which the pathology is related to the major blood 
vessels that nourish the epiphyseal nucleus.

Technology: Focused Shockwave

Device and Company: Duolith SD1 (STORZ MEDICAL AG: Switzerland)

COI: No conflict of interest
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ISMST22-0064

Effectiveness of focused shockwave therapy 
on myofascial tissue for the treatment of low back 
pain
Federico Giordani1, Hannes Muller Ehrenberg2, Alessandra Muller Ehrenberg3, Carla Stecco1, Stefano Masiero1, 
Richard Stange4

1 University of Padua, Neuroscience, Padua, Italy
2 Private Office, Orthopaedics, Munster, Germany
3 University of Witten-Herdecker, Orthopaedics, Witten, Germany
4 Universitatsklinik, Traumatology, Munster, Germany

Introduction

Non-specific Low Back Pain (nsLBP) is one of the most common and costly syndromes of modern times. It has 
a multifactorial aetiology, although recent studies hypothesized a critical role of the myofascial tissue and related 
myofascial syndrome. Thoracolumbar fascia (TLF) displays a dense innervation with nociceptive afferents and 
may undergo long-lasting sensitization processes. Thus, it exhibits a clear nociceptive neural capacity and may 
be a source of pain in some cases of low back pain. Ultrasound examination studies demonstrated a reduction 
in shear-strain transmission in the TLF of chronic low back pain patients supporting the role of fascial gliding 
in the pathology. An alteration to the density of the hyaluronic acid layer within the fasciae can modify the fascial 
layer sliding, creating an alteration to the basal tension of the TLF, thus stimulating its mechanical nociceptors. 
This change could be explained by tissue adhesions induced by previous injury or inflammation and Myofascial 
trigger point (MTrP) presence. The primary goal of managing myofascial syndromes is to break the vicious cycle 
of pain through the elimination of MTrP. Extracorporeal shock wave therapy (ESWT) has advanced as an alternative 
treatment for myofascial pain in patients with symptoms recalcitrant to traditional conservative treatment.

Material & Method (please include the kind of device you are using)

44 Patients with a diagnosis of chronic LBP (above 3 months of duration with daily manifestations) are randomly 
subdivided between the two groups. A 4-session program (once a week) with focused shockwaves on trunk, 
pelvis and lower limbs MTrPs is assessed for the study group; 3000–5000 shocks at low to middle intensity per 
session are given. A 4-week program of physiotherapy tailor-made by international guidelines is set for the control 
group. VAS, Oswestry Disability Index (ODI) and SF-12 questionnaire are collected before and after the treatment, 
and at 3 months follow up. Longitudinal and axial ultrasound scans are taken at the level of L3 in the middle 
of the erector spinae’s fossa before and after the treatment, and at the 3-months follow up. Thickness, echogenicity 
and gliding properties of TLF are investigated.

Results

The preliminary results will be available at the time of the Congress.

Discussion

The study aims at investigating the effectiveness of ESWT on myofascial tissue of the trunk, pelvis and lower limbs 
to reduce disability and pain in a group of patients affected by LBP; then, compare it to a tailor-made physiotherapy 
program.

Technology: Focused Shockwave

Device and Company: –––

COI: No conflict of interest
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ISMST22-0065

Myofascial Syndrome and Low Back Pain: 
Focused Shockwaves as Diagnostic Tool 
for Myofascial Trigger Points
Hannes Müller-Ehrenberg1, Alessandra Müller-Ehrenberg2, Federico Giordani3, Stecco Carla3, Richard Stange4

1 Private Office, Orthopaedics, Munster, Germany
2 Universität Witten-Herdecke, Orthopaedics, Munster, Germany
3 University of Padua, Neuroscience, Padua, Italy
4 Universitätsklinikum, Traumatology, Munster, Germany

Introduction

Low Back Pain (LBP) is a common disease with a lifetime prevalence of about 80 % in the European society. 
Although many factors contribute to its aetiology, in ca. 80 % of the cases no specific cause has been found. 
Recent studies support the role of Myofascial trigger points (MTrP) in LBP. However, according to diagnostic 
criteria given by Travell and Simons, diagnosis is critical due to the lack of reliability of the manual examination. 
Focused Extracorporeal Shockwave Therapy (fESWT) uses acoustic energy, that can reach precisely deeper layers 
of the human body and stimulate different types of tissue without being invasive. Literature supports the role 
of fESWT to diagnose MTrPs while stimulating the nociception of Trigger Points.

Material & Method (please include the kind of device you are using)

44 Patients with a diagnosis of chronic LBP (age between 20–and 70) are included in the study. Myofascial tissue 
of the trunk, pelvis and lower limbs is first manually and then with focused ESWT examined, searching for painful 
spots (so called MTrPs). Pain, radiation of pain and recognition of pain are considered diagnostic criteria for MTrPs. 
fESWT with low to middle energy levels is used as a diagnostic tool.

Results

The study has not been finished by the end of the deadline but will be available on the day of the congress session

Discussion

Technology: Focused Shockwave

Device and Company: –––

COI: No conflict of interest
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ISMST22-0037

Extracorporeal shockwave relieves endothelial injury 
and dysfunction in steroid-induced osteonecrosis 
of the femoral head via miR-135b targeting FOXO1
Xinjie Wu1, Wei Sun2

1 Peking University China-Japan Friendship School of Clinical Medicine, Department of Orthopedic Surgery, Beijing, China
2 China-Japan Friendship Hospital, Department of Orthopedic Surgery, Beijing, China

Introduction

Steroid-induced osteonecrosis of the femoral head (ONFH) is a serious adverse result of excessive usage of gluco-
corticoids (GCs). Injury and dysfunction of endothelial cells (ECs) are closely related to the pathogenesis of ster-
oid-induced ONFH, while MicroRNAs (miRNAs) play an essential role in the processes. Extracorporeal shockwave 
treatment (ESWT) has been used in the non-invasive treatment of various diseases including musculoskeletal and 
vascular disorders. Particularly, ESWT with low energy levels showed a beneficial effect in ischemic tissues (Fig. 1).

 

However, there has been no comprehensive assessment of the effect of ESWT and miRNAs on steroid-induced 
ONFH. In the present study, we investigated the role and mechanism of ESWT and miRNAs both in vivo and in vitro 
(Fig. 2). 
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Material & Method (please include the kind of device you are using)

ESWT (Dornier AR2; Wessling, Germany) was applied both in vitro and in vivo. In vivo, a steroid-induced ONFH rat 
model was established, and the effects of GCs and/or ESWT on proliferation, apoptosis, and angiogenesis were 
investigated via immunohistochemical staining of ki-67, TUNEL and CD31. Moreover, the effects on angiogenesis 
were further confirmed by angiography and micro-CT scanning. In vitro, human umbilical vein endothelial cells (ECs) 
and primary human bone microvascular ECs were cultured, and a series of in vitro assays were carried out to assess 
the effects of GCs and/or ESWT on cell viability, proliferation, apoptosis, migration, and tube formation. The potential 
miRNAs and the target genes, as well as related pathways were explored and confirmed via Luciferase reporter 
assays, qRT-PCR and western blotting.

Results

Using a steroid-induced ONFH rat model, we found that ESWT significantly enhances proliferation and angiogenesis 
as well as alleviates apoptosis. In two types of ECs, ESWT can promote cell proliferation and migration, enhance 
angiogenesis, and inhibit apoptosis. Notably, our study demonstrates that miR-135b is downregulated and modulate 
forkhead box protein O1 (FOXO1) in ECs treated with GCs. Remarkably, both miR-135b knockdown and FOXO1 
overexpression reversed the beneficial effect of ESWT on ECs. Additionally, our data suggest that ESWT activates 
the FOXO1-related pathway to impact proliferation, apoptosis, and angiogenesis. Taken together, this study indicates 
that ESWT relieves endothelial injury and dysfunction in steroid-induced ONFH via miR-135b targeting FOXO1.

Discussion

In the present study, we demonstrated that ESWT promotes ECs proliferation, migration, and angiogenesis as well 
as attenuates apoptosis in vitro and in vivo. The findings give insights into the role of miRNAs in ESWT for steroid-in-
duced ONFH, clarifying a potential mechanism of the miR-135b/FOXO1 axis.

Technology: Focused Shockwave

Device and Company: Dornier AR2

COI: No conflict of interest
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ESWT and EMTT in treating Femoral Acetabular 
Impingement in a Triathlete
Ove Indergaard1

1 Indergaard Physiotherapy, Physiotherapy, Garforth- Leeds, United Kingdom

Introduction

This case study is aiming to highlight the effective use of ESWT and EMTT in the management of a Femoral 
Acetabular Impingement patient in a highly acute state for the rapid return to competition.

Material & Method (please include the kind of device you are using)

28yr Old triathlete with a highly irritable anterior hip joint was treated with ESWT and EMTT over 5 weeks. ESWT was 
administered to the anterior joint line targeting the anterior joint and psoas tendon 2000 pulses with increasing 
energy density from 0.05 mJ/mm2 to 0.2mJ/mm2- 6Hz, this was combined with EMTT at 80 mT – 8Hz for 
4000 pulses. In addition the patient underwent functional rehabilitation to correct movement dysfunction that can 
exacerbate the FAI.

Results

After the initial session there was significant but temporary pain relief, after week 2 there was a sustained pain relief 
and was able to recruit hip muscles and load heavier, after week 3 there was minimal pain even after heavy exercise 
and by week 5 full pain relief was achieved and normal function, at week 8 after treatment the patient placed 
3rd at British Triathlon Championships and qualifying for World Championship.

Discussion

The Combination of ESWT and EMTT proved successful in treating FAI in a highly competitive triathlete enabling 
minimal downtime and rapid return to full function without the loss of fitness. FAI is normally a highly irritable 
condition that takes considerable time for recovery and often progresses to surgery. This case study indicates that 
it can be a very useful non-invasive adjunct to more invasive approaches when combined with rehabilitation.

Technology: Focused Shockwave

Device and Company: Storz Duolith SD-1 and Magnetolith

COI: No conflict of interest
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A Case of Distal Clavicular Osteolysis treated 
by a combination of ESWT and PRP injection
Patrick Goh1

1 Sports Medicine International, Sports Medicine, Singapore, Singapore

Introduction

Atraumatic distal clavicular osteolysis (DCO) may occur in weightlifters and other athletes who repetitively use their 
shoulders. While uncommon, one MRI study (Roedl et al, 2015) reports an incidence of 6.5 % among consecutive 
shoulder MRI referrals, with 71 % progressing to acromioclavicular joint osteoarthritis after two years. Nonsurgical 
treatment comprises activity modification, NSAIDS, physical therapy, and possibly cortisone injections. Distal 
clavicle resection may be considered if non-surgical measures fail.

We present a case study where a combination of PRP and ESWT was used to treat DCO after non surgical measures 
had failed.

Material & Method (please include the kind of device you are using)

A 39-year old male engaging in recreational weightlifting and boxercise presented with 3 months of left shoulder 
pain, refractory to rest, NSAID, and physiotherapy. Pain was induced by bench-press, shoulder press, and boxing 
activity. He was unable to sleep on his left side. Abduction, flexion and horizontal flexion were painful and restricted, 
and swelling and tenderness of the left acromioclavicular joint was noted.

MRI scan found intense bone marrow edema (BME) at the distal end of the clavicle with subchondral cystic change 
and irregularity of the subchondral bone. There was edema of the capsular ligamentous complex. Findings were 
consistent with early distal clavicular osteolysis.

As he was not keen on surgery, he was treated by an intra-articular injection of PRP, followed by 4 sessions 
of focused ultrasound-guided ESWT (Dornier EPOS-Ultra). ESWT was administered weekly, with 1000-1500 shocks 
@ EFD 0.43 mJ/mm2 to the targeted site.

While at his first session, ESWT was targeted at the distal clavicle where BME was most intense, from the second 
session onwards, ESWT was also targeted at the acromial side of the joint when it was noted that this side was more 
tender to palpation than the clavicular side. Focusing on the acromial side resulted in a dramatic reduction in pain 
immediately following ESWT.

Results

One month post-ESWT, pain had almost completely reduced. He had near-full range of motion and had returned 
to light boxing. By two months, he resumed all previous activities, with only occasional mild pain.

Discussion

A combination of PRP to target joint inflammation, and focused ESWT to target bone edema and pain, appeared 
to effectively manage DCO in this patient. It is noteworthy that targeting ESWT to the acromial side of the joint 
appeared crucial, despite the higher intensity of BME at the distal clavicle.

Technology: Focused Shockwave

Device and Company: Dornier EPOS Ultra

COI: No conflict of interest
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EMTT successful in treating a Long Thoracic Nerve 
Palsy
Ove Indergaard1

1 Indergaard Physiotherapy, Physiotherapy, Garforth- Leeds, United Kingdom

Introduction

This case study is will show a successful course of treatment using the novel EMTT in restoring nerve function after 
a Long Thoracic Nerve Palsy

Material & Method (please include the kind of device you are using)

A 62 year old man presented with a Long Thoracic Nerve palsy, he had been diagnosed by nerve conduction study 
as having 30 % function in the nerve. He presented with Pain and overactive neck muscles, an inability to stabilise 
his scapula on his chest wall and unable to lift his arm above 80 degrees.At the time he was unable to workday 
to the lack of function as a carpenter. He was scheduled in for nerve decompression by his Consultant. Over 
5 treatments consisting of EMTT – 4000 pulses – 80mT – 8Hz over his cervicothoracic junction, combined with 
gentle rib mobilisations and scapular and cervical stabilisation exercises.

Results

Patient had a gradual relief to his pain, and initially the stabilisation of the scapula was slow, but around week 
3 started to show signs of progress and by the end of the 5th week, he was pain freeform his neck pain, and regained 
glenohumeral flexion to 170 degrees. He had subsequently been reviewed by his Consultant, and on the follow 
up nerve conduction study regained 100 % function in his nerve.

Discussion

Long thoracic nerve palsy is considered a condition that is longstanding with literature suggesting a recovery time 
of 1–2 years with conservative management (Pikkarainen et al, 2013, Gregg et al, 1979). Our approach with EMTT plus 
gentle rib mobilisations coupled with a gentle but progressive rehabilitation programme returned the patient to near 
full function, back at full work capacity and was spared from invasive surgery.

Technology: Focused Shockwave

Device and Company: Storz Magnetolith

COI: No conflict of interest
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Defocused and radial shock wave therapy, 
mesotherapy and linfotaping effects in patients 
with lipedema: a retrospective pilot study
Maria Chiara Vulpiani1, Francesca Musa1, Serena Michelini2, Mario Vetrano2

1 Physical Medicine and Rehabilitation Unit- Sant’Andrea University Hospital- Rome- Italy, Department of Medical and Surgical 
Sciences and Translational Medicine- “La Sapienza” University, Roma, Italy

2 Physical Medicine and Rehabilitation Unit- Sant’Andrea University Hospital- Rome- Italy, Department of Medical and Surgical 
Sciences and Translational Medicine- “La Sapienza” University- Rome- Italy-, Rome, Italy

Introduction

Lipedema is a painful chronic adipose tissue disorder characterized by symmetrical swelling of the extremities due 
to subcutaneous adipose tissue (SAT) deposition in the buttocks, hips, thighs, legs, and arms, sparing the trunk and 
feet.

The aim of this study was to investigate the effect of radial and defocused shock wave therapy, in addiction to mes-
otherapy and linfotaping, in reducing pain and circumferences of the lower limbs, in improving the echographic/
elastosonographic pattern of subcutaneous adipose tissue (SAT) and quality of life in patients with lipedema 
of the lower limbs.

Material & Method (please include the kind of device you are using)

Fifteen women affected by lipedema at the early stagies of the lower limbs were treated with combined Defocused 
and Radial shock wave therapy on thigh and posterior region of the legs for eight sessions, twice a week. After 
shock wave treatment, mesotherapy and linfotaping were performed on the same region. Each patient underwent 
ultrasound and elastosonographic assessment at baseline, at the end of treatment and at 6 months after treatment. 
The primary outcome was Numeric Rating Scale (NRS) for pain. The secondary outcomes included the limb circum-
ferences measurements, the SF-12 Health Survey for quality of life, the International Classification of Functioning 
(ICF) for disability, and echographic/elastosonographic changes of SAT. The follow up times for clinical outcomes 
were before treatment, at the end of treatment and at 1 and 6 months after treatment.

Results

Significative progressive reduction of legs pain and circumferences measurements has been detected in patients 
treated in each follow up, associated with significative reduction of thickness, echographic pattern improvement 
and increased elasticity of SAT, with consequent positive impact on the quality of life and disability declared 
by the patients.

Discussion

Radial and Defocused shock wave therapy, combined with mesotherapy and linfotaping improve clinical and 
functional aspects and ultrasound findings in patients affected by lipedema in the early stagies of lower limbs.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Duolith SD1 Storz

COI: No conflict of interest
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Ultrasound-Guided Needling Lavage and ESWT 
vs ESWT for symptomatic calcific tendinopathy 
of the shoulder. A prospective observational study
Maria Chiara Vulpiani1, Susanna Zavaroni1, Davide Di Renzi1, Melissa Mazzola1, Ludovica Petroselli1, Sveva Maria 
Nusca1, Eleonora Latini1, Francesca Musa1, Flavia Santoboni1, Mario Vetrano1

1 Sapienza University of Rome, Medical Surgical Sciences and Translational Medicine Department, Rome, Italy

Introduction

Rotator cuff calcific tendinopathy (RCCT) is one of the most frequent causes of pain in the shoulder and is charac-
terized by calcific deposits in the rotator cuff. Clinical symptoms occur in 34 % to 45 % of patients with RCCT, mostly 
shoulder pain, variably associated with acute or gradual reduction of the articular range of motion. However, calcific 
deposits have also been described in asymptomatic individuals. The objective of this study is to compare combined 
treatment ultrasound-guided needling (UGL) and extracorporeal shockwave therapy (ESWT) versus ESWT alone 
in pain relief at one (T1) month follow up after treatment in symptomatic calcific tendinopathy of the supraspinatus.

Material & Method (please include the kind of device you are using)

Fifty consecutive patients with painful (NRS > 5) calcific tendinopathy of the shoulder were treated with UGL 
and 3 sessions of focused ESWT using an electromagnetic device – Intervention Group (IG) – or with 3 sessions 
of focused ESWT alone – Control Group (CG) –. The primary outcome was NRS for pain assessment at one (T1) 
month. The secondary outcomes included: Constant and Murley Score (CMS) for functional recovery at one (T1) 
month follow-up; NRS, CMS and standard Rx of the shoulder for calcific resorption at three (T2) months follow-up.

Results

Combined treatment was more effective in NRS reduction at one (T1) month follow up (p < 0.001). Moreover, in IG, 
it was observed a statistically significant difference in NRS (p < 0.001) and in the CMS(p < 0.001) at three months 
follow-up (T2). Calcific deposit was eradicated more effectively by combined treatment, with total resorption in 79 % 
at T2 (p < 0.001).

Discussion

The combined treatment of UGL and EWST are safe and more effective in reducing pain at one-month fol-
low-up than ESWT alone. Patients of both groups achieved pain relief, functional improvement and calcific deposit 
reduction, although patients in the IC had better results. We suggest that the combined treatment, which exploits 
the washing of the UGL and the biological effects of the EWST, could maintain the positive effects we observed for 
a more extended period. Future high-quality randomised clinical trials should confirm these results.

Technology: Focused Shockwave

Device and Company: Modulith SLK, STORZ Medical, Switzerland

COI: No conflict of interest
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ISMST22-0054

Extracorporeal Magnetotransduction Therapy 
(EMTT): our preliminary experience in patients 
suffering of low back pain
Sergio Russo1, Di Luise Carla2, Mariantonia Albano2, Giuseppe Di Giorgio3, Bruno Corrado1

1 Università di Napoli “Federico II”, Ortopedia, Naples, Italy
2 Fisiatria, Naples, Italy
3 Fisioterapia, Naples, Italy

Introduction

Low back pain is a very common symptom. It occurs in high-income, middle-income, and low-income countries 
and all age groups from children to the elderly population. Mechanical low back pain refers to back pain that arises 
intrinsically from the spine, intervertebral disks, or surrounding soft tissues. This includes lumbosacral muscle strain, 
disk herniation, lumbar spondylosis, spondylolisthesis, spondylolysis, vertebral compression fractures, and acute 
or chronic traumatic injury. Repetitive trauma and overuse are common causes of chronic mechanical low back 
pain, which is often secondary to workplace injury. Most patients who experience activity-limiting low back pain 
go on to have recurrent episodes. We used the Extracorporeal magnetotrasduction therapy (EMTT), that differs from 
general forms of magnetic field therapy or PEMF due to the high oscillation frequency of 100–300 kHz, to evaluate 
its effects on reducing low back pain.

Material & Method (please include the kind of device you are using)

15 patients aged between 18 and 85 years are recruite. Exclusion criteria were: cancer, pacemaker or defibrillator. 
They underwent 8 treatment session (twice a week) of EMTT (between 6000 and 8000 shots at 6–8 Hz). Clinical 
evaluations were assessed before starting treatment (T0), after the last session (T1) and after 1 month (T2) and they 
included joint ROM and VAS

Results

A significant decrease of pain was observed at T1, with a significant improvement of results at T2. Also low back 
active ROM significantly improved.

Discussion

Extracorporeal Magnetotransduction Therapy (EMTT) is a not invasive treatment that seems to be effective 
to reduce or eliminate pain in patients with low back pain. We have not long-term results, but our study will 
go on to assess the duration of EMTT effects in treated patients. In addiction, we compered the results obtained 
using EMTT with those obtained using ballistic waves treatment: they seems to have similar effectiveness on pain 
reduction, but with EMTT fewer session are required and it seems to have a long lasting effect (maybe due 
to regenerative power of EMTT).

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Magnetolith by Storz Medical

COI: No conflict of interest
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ISMST22-0077

Tibia non union: Hard and soft tissue engineering 
with extracorporal shockwave treatment – 
a rehabilitation perspective: a case report
Efthimios Kouloulas1

1 Rehabilitation Center, Physiatriki Pain Management Center, Larissa – Thessaly, Greece

Introduction

Pseudoarthrosis, commonly known as nonunion, is among the most challenging pathologies in the medical field 
having a significant impact in patient’s quality of life and medical costs. Extracorporal shockwave treatment (ESWT), 
is a well known biological therapeutic tool for tissue engineering. We present a male patient 63 years old who 
suffered from chronic leg pain and left tibial non union fracture 4 months after the surgical removal of the in-
tramedullary nail which had been fixed in 16 months ago following patient’s accident in a horse ride. In the initial 
medical evaluation patient suffered from chronic pain (VAS:6/10) since his operated bipolar left tibial fracture, 
myofascial pain syndrome (mps) in his ipsilateral triceps surae muscle, severe gait disorder, using one arm crutch, 
and restriction in participation in his activities of daily living (ADL).

Material & Method (please include the kind of device you are using)

fESWT and rESWT incorporated in a tissue engineering rehabilitation program. fESWT parameters consisted of fre-
quency 6Hz, 4000 pulses per session, energy flux density (EFD) 0.53 J/mm2, aiming to fracture healing and rESWT 
parameters were 15 Hz, 3000 pulses per session, intensity 2.0 bars, EFD 0.1 J/mm2 aiming to mps resolving. ESWT 
frequency was one session every ten days and ten in total. Patient followed Pulsed Magnetic Stimulation (PMS), 
PhotoBioModulation (PBM) and therapeutic exercise sessions too, aiming to tibia soft tissues regeneration, triceps 
surae muscle stretching and strengthening, respectively. PMS parameters were frequency 5 Hz, intensity 40 % 
of 3 Tesla, session duration 10 minutes. PBM parameters were 600 to 970 nm wavelengths, 8 min duration each 
session, therapeutic exercise sessions were of a 30min duration, 2 sessions per week. Pulsed Magnetic Stimulation, 
PBM and therapeutic exercise frequency sessions were twice per week and 16 in total.
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Results

Outcome scales were the Visual Analogue Scale for pain (VAS: 1/10 vs VAS: 6/10), radiographic and 3D CT assess-
ment with improvement 8 and 12 weeks post treatment f/u, patient clinical improvement after first 2 ESWT sessions, 
with independent gait pattern and painless patient return in ADL.

Discussion

ESWT seems that could be considered as a first line therapeutic tool in pain management and tissue engineering 
tool, positively influences bone remodeling in non union bone fracture, especially when it is incorporated in a com-
prehensive rehabilitation program. Treatment is patient well tolerated, without side effects, short in time, reduces 
medical costs and improves patient quality of life. Results could show a higher success rate if the treatment 
is implemented closer to the time of injury (rather than later).

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: EMS

COI: No conflict of interest
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ISMST22-0069

Presentation of novel research proposal ‘Using ESWT 
and RPW for improved sports performance in healthy 
athletes’
Paul Hobrough1

1 University of Northumbria, Physiotherapy, Corbridge, United Kingdom

Introduction

Athletes of all abilities are constantly striving for their optimal performance. 

This novel research aims to answer the question ‘Does extracorporeal shockwave therapy improve muscle strength 
and recovery following intense training?’. There are two key factors in which ESWT might positively effect perfor-
mance, improved strength and/or improved recovery.

Material & Method (please include the kind of device you are using)

The mechanism by which ESWT promotes healing is through mechanotransduction. Mechanotransduction 
is the process by which cells respond to mechanical load and skeletal muscle cells are mechanosensitive, meaning 
mechanotransduction will stimulate tissue remodelling and repair. 

Skeletal muscle mass in haemodialysis patients, known for experiencing muscle wastage, increased muscle 
mass significantly following ESWT. Army recruits receiving ESWT achieved the goal of 18 minutes of continuous 
running on average 32 days faster than the control group. Early studies into muscle regeneration with ESWT show 
an acceleration of the muscular regeneration cascade. 

The study will use a strength dynamometer to assess pre and post strength levels in athletes. The athletes will 
register baseline strength to fatigue, then half the subjects will undergo ESWT to the main trigger points and RPW 
to the whole quads muscle, before being reassessed. The methodology is being finalised, but this aims to be a ran-
domised control trial, peer reviewed level 1 study.

Results

The results cannot be displayed as the research has not been completed. This is a chance for attendees 
at the ISMST to view research in the making, to follow its course as the results come in producing two things. 
1) The opportunity for members to share in the process of novel research, with updates at the 2023 ISMST meeting 
and completed study at the 2024 ISMST meeting. The cellular cascade that occurs after exercise is very similar 
to the response created by the application of ESWT, supported through promising findings within the ESWT 
research. There is credible evidence to support the use of ESWT to enhance sporting performance either through 
improved recovery times or a tangible increase in muscle strength.

Discussion

This research is taking place as we speak as part of my PhD at Northumbria University. I believe in the direction 
this research is taking and would, if proven, open up a whole new market for the use of ESWT and RPW, increasing 
the usage of the modalities and thus exponentially increasing the ISMST as a group.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Storz T-Top focused and MP100 RPW

COI: No conflict of interest
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ISMST22-0070

ESWT reduces pain in the fingers of musicians 
suffering from repetitive strain injury. A case study 
from the UK
Paul Hobrough1

1 Northumbria University, Physiotherapy, Corbridge, United Kingdom

Introduction

Two string instrument players presented in 2021 with pain over the distal interphalangeal (DIP) joints of the 3rd and 
4th digits. Concordance was reached to pursue a treatment plan of focused shockwave therapy to reduce joint pain 
and improve the collateral ligaments. Both patients were unable to perform their role as a professional musicians 
and were only being offered pain relief from the UK national health service. They sought out private physiotherapy 
treatments and on hearing of the benefits of ESWT they were happy to trial the treatment in the absence of any 
other options. If ESWT did not work then there was a high likelihood that they would be forced to end their career 
as professional musicians.

Material & Method (please include the kind of device you are using)

A Storz T-top focused shockwave machine was used and weekly sessions were given for 1500 shocks at 0.15–
0.25 energy flux density. Treatments were limited to ESWT only, no exercises, injection therapy or strengthening 
exercises were prescriobed.

Results

Both musicians had a full recovery from their symptoms at 3 months post treatment, however one musician had 
a return of symptoms at 6 months. A second course of treatment followed and on follow up both musicians are 
remain pain free and are playing daily. Both musicians report that ESWT saved their music career and extremely high 
patient satisfaction scores were recorded.

Discussion

This case study suggest that ESWT could be a progressive treatment for repetitive strain injuries in musicians. 
The restorative process is most likely from a reduction in ligament pain but also joint line tenderness. The longer 
term outcomes are likley due to the age of the musicians (> 45) and the resultant underlying osteoarthritis being 
treated. The success of the treatment has led to an influx of similar patients and the body evidence will grow over 
the coming years. It is important to highlight this to the audience at the ISMST to increase awareness and potential 
sites of further data collection around the world for this type of injury.

Technology: Focused Shockwave and Radial Pressure Waves

Device and Company: Storz T-top and MP100

COI: No conflict of interest
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ISMST22-0043

Blocked milk duct as a new indication for low energy 
extracorporeal shock wave therapy?
Levi Wauman1, Samar Hatem1, Léonardo Gucciardo2, Erika Joos1

1 UZ Brussel, Physical Medicine and Rehabilitation, Brussels, Belgium
2 UZ Brussel, Obstetrics and Prenatal Medicine, Brussels, Belgium

Introduction

A blocked milk duct (BMD) is a common painful condition of the breast in lactating women, occurring in approxi-
mately two-thirds of women at some point in their breastfeeding experience. It is defined as an area of localized 
milk stasis in the breast and may lead to mastitis. Clinical guidelines for treating blocked milk ducts emphasize 
the use of a proper breastfeeding technique, continuing lactation, application of heat pads, rest and deep tissue 
massage. Ultrasound therapy may be a useful approach to unclog a milk duct. A recent study in dairy cows 
proposed low-energy shock wave therapy (ESWT) as a therapeutic and possible preventive option for (sub)clinical 
mastitis.

Material & Method (please include the kind of device you are using)

We report a single case of blocked milk duct in a 32-year-old lactating woman, resistant to usual therapy. Previous 
treatments included: improved breast-feeding technique, higher lactation frequency, warmth application, avoidance 
of compressive garments and breast massage. The patient was referred to the Department of Physical Medicine 
and Rehabilitation to qualify for ultrasound therapy. Upon referral, an ultrasonography of the breasts confirmed 
engorgement in one breast segment. As an alternative to ultrasound therapy, 2 sessions of ESWT were performed 
on two consecutive days (800 shocks at 0.1 mJ/mm² (5–6Hz)).

Results

After one ESWT session, the patient reported a less painful breast, less tension and a renewal of lactation. After 
the second session, all symptoms had disappeared. No adverse effects were reported. The patient did not need any 
complementary treatments.

Discussion

This case report indicates that ESWT may be a valuable treatment option for blocked milk ducts in lactating women. 
Further research is needed to investigate the effectiveness of ESWT in blocked milk ducts, as well as its possible 
bactericidal effects in puerperal mastitis.

Technology: Focused Shockwave

Device and Company: MST Dermagold ow 100 electrohydraulic shockwave device with an OP155 unfocused 
applicator

COI: No conflict of interest

24th World Congress of the International Society for Medical Shockwave Treatment | 87



Poster Presentation

ISMST22-0045

Extracorporeal shock wave therapy 
of a multiple-cycle and shorter interval protocol 
for the treatment of femoral nonunion: a case report
Haiguang Jia1

1 The Third Medical Center of Chinese People’s Liberation Army General Hospital, Orthopedics department, Beijing, China

Introduction

One of the most common complications following surgery for femoral shaft fracture is nonunion/delayed union. 
Focused extracorporeal shock wave therapy (fESWT) is an alternative to promote new bone formation without 
surgical complications. To our knowledge, however, there are no studies specialized in the standardised protocol 
of fESWT in terms of treatment time of femoral nonunion. Meanwhile, only a few studies have used multiple sessions 
and cycles protocol for the treatment of nonunions of femoral shaft.

Material & Method (please include the kind of device you are using)

We reported a case of nonunion of femoral shaft fracture in a young patient after internal fixation with steel plate 
screws. The patient underwent a total of 4 cycles of treatment in the outpatient clinic, each 6 weeks apart, within 
each cycle consisting of 5 alternate days of fESWT treatment.

Results

During the subsequent 2-year follow-up period, the patient was followed up with regular outpatient radiographs and 
3D computed tomography (CT) as prescribed. Both tests showed that the fracture line had disappeared, the fracture 
had healed and the outcome was reliable and stable.

Discussion

In conclusion, fESWT of a multiple-cycle and shorter interval protocol could be a feasible option for the treatment 
of femoral nonunion after femoral shaft fracture.

Technology: Focused Shockwave

Device and Company: HK.SWT-007 (Shock Wave Lithotriptor, Huikang, Shenzhen, China)

COI: No conflict of interest
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ISMST22-0063

Fractional Extracorporeal Shock Wave Therapy 
(ESWT): Relationships Between Pain and Moderate 
Hyperthermia
Ibrahim Kulac1, Rudolf Schrittwieser1

1 LKH Hochsteiermark Location Leoben, Surgical Derivation, Leoben, Austria

Introduction

The effect of an extracorporeal shock wave unfolds as a repair and regeneration of pathological cells- These 
shock waves cause numerous biochemical and physical processes. The evoked local or systemic processes were 
summarized as “mechano-transfusion” (1), (2). From a physical point of view, the use of extracorporeal shock 
waves for medical therapy causes vibrations in solid human tissue, as it does in every solid, which already had been 
postulated by Einstein and Debye at the beginning of the last century and refined in the following decades (3), (4), 
(5). The energy transmitted to the body by the application of the shock waves is subsequently transmitted with 
phonons and electrons. it is a common form of energy: heat. The healthy, pathologically unaltered tissue transmits 
the heat without significant storage and is released into the environment.

Material & Method (please include the kind of device you are using)

For the form of therapy, the fractional application of the shock waves with increasing amplitudes adapted 
to the patient’s perception, was preferred. The shock-wave parameters to be adjusted during the therapy were 
recorded as a state image of the patients with the Visual Analog Scale (VAS). The extracorporeal shock waves were 
generated with a lithotripter duolite SDI- Storz Medical Ag, which works on base of the electromagnetic principle. 
The focal temperature changes were recorded with a thermal camera. For this purpose, a Testo Theral Imager (Testo 
885) with calibration. 

Results

The focal temperatures recorded with the thermal camera vary between 22 °C and 45 °C, depending on the water 
temperature of the bath. At focal temperatures below 38 °C, patients do not report any complaints. A temperature 
development above 39 °C shows a pain sensation of VAS 5 to 7. Between 38–39 °C, patients indicate a tolerable pain 
of VAS 3–5. At focal temperatures below 35 °C, the therapy is perceived as pleasant.

Discussion

The focal temperature increases caused by the shock waves, as hypothetically assumed, result in burning pain, 
which gradually disappears after further application of shock wave impulses. This state is interpreted as a change 
in physical variables such as density and elasticity of the tissue in the sense of healing, as well as the better propa-
gation and decreased sound impedance. 

Technology: Focused Shockwave

Device and Company: KAGES

COI: No conflict of interest
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ISMST22-0075

ESWT on non-union with implant loosening 
of the humerus shaft fracture case
Jinyoung Jeong1, Joon Hyung Cho1

1 St.Vincent’s Hospital – The Catholic University of Korea, Orthopaedic Surgery, Suwon, Republic of Korea

Introduction

Basically, the implant fixed after fracture operation should be maintained firmly until osseointegration is completed. 
However, if there is loosening of the fixed implant, the possibility of non-union increases, and if re-fixation is not 
performed, the condition is likely to deteriorate over time. This case is to be reported as a case in which ESWT was 
applied for nonunion accompanied by implant loosening and showed good effect.

Material & Method (please include the kind of device you are using)

A 49-year-old female patient had a right humerus shaft fracture due to a traffic accident and underwent closed 
reduction and intramedullary nailing at a local clinic. After surgery, she was transferred to the hospital with 
symptoms of radial nerve damage and improved gradually during the follow-up of neurological symptoms, but bone 
union was delayed and loosening of the inserted implant started to progress gradually. No evidence of infection 
was found on clinical symptoms or blood tests. However, revision surgery with bone graft was considered due 
to progressive implant loosening and increased lytic change of surrounding bone, but it was decided to apply ESWT 
prior to surgery. She applied focused ESWT 0.4 mJ, 3000 strokes a total of 4 times for a month, once a week. 

Results

The clinical picture gradually improved and bone union progressed on radiological examination. Two years after 
the application of ESWT, implant removal was performed for bone union.

Discussion

For nonunion caused by implant loosening, the general treatment method is to remove the loosened implant, then 
perform firm fixation again and bone grafting. However, the operation is quite extensive and invasive treatment 
method, which puts a considerable burden on the patient. Although the effect of ESWT on general nonunion was 
confirmed to some extent, it was confirmed that the application of ESWT was effective even in case of nonunion 
that was gradually worsened by loosening of the implant. Therefore, it is judged to be of considerable value to try 
ESWT before the decision of revision surgery for nonunion.

Technology: Focused Shockwave

Device and Company: Doloclast

COI: No conflict of interest
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