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CONSERVATIVE TREATMENT
Acute-Phase RSWT in Elite Football

Conservative therapy options are 
becoming more and more popular 
among both therapists and ath-
letes. In elite football, alterna-
tives in therapy, and also preven-
tion, may lead to great 
improvements for players and 
clubs – on both a purely physical 
and also an economic level. 

One good example of positive conservative treat-
ment can be found at the German Bundesliga club 
FSV Mainz 05, where shock wave therapy has 
been applied since November 2014. The whole 
medical team of Mainz 05 (see information box) is 
involved, which is of crucial importance for the 
successful application of the method. Only com-
plete cooperation between the medical team and 

the players can ensure optimal treatment. Masiar 
Sabok Sir, Robert Erbeldinger and Nils Schulz 
talked about the subject with the Mainz physio-
therapy team (Steffen Tröster, Christopher 
Rohrbeck, Stefan Stüwe) and five of the club's 
professionals: Johannes Geis, Jonas Hofmann, 
Koo Ja-Cheol, Park Joo-ho and Shinji Okazaki, 
all of whom have received shock wave therapy.

The players' viewpoint
Jonas Hofmann, on loan from Borussia Dort-
mund for the season, speaks very positively 
about shock wave therapy. "Steffen Tröster got 
everybody to give it a try. What made me feel 
positive about this method was his clear message 
that the treatment was going to help us", says 
Hofmann. "It reduces pain very quickly, even if 

successful application of the method. Only com-
plete cooperation between the medical team and 

FSV Mainz 05 players receiving shock wave therapy (EMS, Swiss DolorClast + PiezoClast). 
From left: Okazaki, Koo, Park
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it hurts a bit at the beginning. But you feel quite 
soon how this eases and that there is a marked 
reduction of pain afterwards. Of course, that 
gives you enormous confidence in the therapy." 
The player could be restored quickly to the per-
formance level he would like to achieve. Fur-
thermore, shock wave therapy is an efficient and 
fast method of treatment. This means that the 
players' patience is not unnecessarily tested. This, 
in turn, has a positive effect on their mental state.

In Asia, shock wave therapy has been used 
successfully for quite some time. And the players 
Koo, Park and Okazaki have already experienced 
the method when playing for their national 
teams (South Korea and Japan). "At home in 
South Korea you might find several machines 
being used in a team, and I can only speak posi-
tively about it. That's why I'm really pleased that 
it is now also used at Mainz 05, my current 
club", reports Koo. His team mates Park and 
Okazaki agree. They talk about the method be-
ing used around the ankle as well as on muscles.

Practical application
All Mainz players accepted shock wave therapy 
very quickly. The principal areas of application 
are the ankle, as well as all football-specific mus-
cles (active locomotor system muscles, tendons 
and ligaments). Shock wave therapy was used 
mainly after training or a match for up to 2 to 3 
times per week, primarily for regeneration but 

also for rehabilitation if there were symptoms, 
especially pain. The management of pain plays a 
prominent role for all players. "Shock wave ther-
apy takes the pain away very quickly. This is very 
helpful and we are very grateful for that", says 
Koo. The method is also used after matches as a 
preventive measure. But what kind of role do the 
doctor and therapist play? Here, too, the players 
are in agreement: A very important one. "We 
trust our therapists and team doctors blindly. 
Steffen Tröster has extensive knowledge of 
shock wave therapy and has been trained inten-
sively at the Swiss DolorClast Academy and by 
Prof. Christoph Schmitz (LMU Munich). He is 
the driving force behind the therapy method 
here at the club. I can speak for everybody and 
say that our confidence in him and the coopera-
tion with the team doctors is absolute", reports 

Cardiologists/Internists
Kathrin Stelzer MD
Felix Post MD
Karsten Keller MD
Orthopaedic Specialists
Stefan Mattyasovszky MD 
Patrick Ingelfinger MD
External Osteopath
Dietmar Hellmich MD

Dentist: 
Christopher Köttgen DDSc
Athletic Fitness Coach:
Jonas Grünewald
Axel Busenkell
Physiotherapists
Steffen Tröster (Dip. Sport Sciences, Osteopath 
BAO)
Christopher Rohrbeck (Osteopath, Naturopath)
Stefan Stüwe (Naturopath, Acupuncturist)

Johannes Geis. He has been treated with shock 
wave therapy for a hardened muscle in the thigh, 
for instance, and for small, everyday injuries.  "I 
am very inquisitive and open to new things, and 
have no problem with trying out new therapies, 
especially when there is evidence that I will ben-
efit from it", adds Hofmann. The FSV Mainz 05 
players have been fully informed and educated 
about the therapy by the club's medical team, 
which has had an extremely positive effect. A 
final statement, with which all players agree, 
comes from Johannes Geis: "I regenerate a lot 
quicker with this treatment." Quite an impor-
tant point in modern high performance sports.
Image: Polaroid Hintergrund © istockphoto.com| t_kimura
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times per week, primarily for regeneration but tion with the team doctors is absolute", reports Steffen Tröster, for which indications 
would shock wave therapy be used?
Firstly, there are the classic indications to name, 
such as the tendinopathies, for example patel-
lofemoral pain syndrome or achillodynia. Calca-
neal spurs have also been treated successfully. In 
our view, acute shock wave therapy, both radial 
and focused, opens up new treatment options. 
Some examples are: hardened or strained mus-
cles, acute trigger point therapy, acute ligament 
injuries, bone healing disorders, like pseudar-
throsis, and acute muscle contusions. Our expe-
rience has also shown that shock wave therapy 
helps to reabsorb oedemas following sports inju-
ries more rapidly. Modern acute-phase shock 
wave therapy, both radial and focused, is a great 
addition to other proven therapeutic options, such 
as manual therapy, osteopathy or sports physio-
therapy, for the type of musculoskeletal injuries I 
mentioned above. We also use shock waves in the 
area of prevention, especially for muscle care.

FSV Mainz 05 players receiving shock wave therapy
(EMS, Swiss DolorClast + PiezoClast). From left: Hofmann, Geis
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case series

These may or may not be related to the inter-
views with the players above. The case studies 
are taken from a systematic observation study on 
the use of acute-phase RSWT with players at 
FSV Mainz 05, ACF Fiorentina (Italy) and 
Botafogo (Rio de Janeiro/Brazil; see MSN 
01.15). All the treatments described were carried 
out with a Swiss DolorClast device (EMS, 
Nyon, Switzerland) and an EvoBlue applicator. 
The specific data (working pressure, pulse fre-
quency) cannot be transferred to radial shock 
wave therapy devices by other manufacturers, 
since the particular applicator used in the de-
scribed cases produces higher energies at high 
frequencies than can be achieved with other 
devices (Császár et al., submitted for publica-
tion). An important element of acute-phase 
RSWT is the individual adjustment of working 
pressure and pulse frequency, based on biofeed-
back from the player. Use of pre-set default set-
tings (common in currently available radial 
shock wave therapy devices) should be categori-
cally avoided.

Case 1
 � History and diagnosis:  

Fatigue-induced hardening of right  
m. biceps femoris. Pain intensity before 
treatment according to Visual Analog Scale 
(VAS score) = 6.

Following the presentation of acute-phase RSWT in professional football (MSN 02.15) and the 
 experiences of several FSV Mainz 05 players reported in this issue, we would like to present a few  
short case studies about the specific use of acute-phase RSWT with FSV Mainz 05 professionals  
and discuss them in a scientific context. 

CASE STUDIES  
FOR ACUTE-PHASE RSWT
 Treatment of professional footballers at FSV Mainz 05

Stefan Mattyasovszky MD1, Steffen Tröster2, Prof. Christoph Schmitz MD3  
1 Orthopaedic Clinic at University Medical Center Mainz, Team Physician FSV Mainz 05, 2 Physiotherapist FSV Mainz 05, 

3 Shock Wave Research Laboratory, Anatomical Institute, Ludwig-Maximilians University, Munich, Germany

 � Treatment: RSWT on the day preceding a 
Bundesliga match (36-mm applicator,  
3,000 impulses at a working pressure of  
2.4bar and a pulse frequency of 14Hz).

 � Outcome: Pain reduction to VAS = 0  
at the start of the match.  
The player was able to play through the en-
tire match. There were no complications ei-
ther during or after the match and the treat-
ed muscle remained pain free.

This is a typical example for the successful appli-
cation of acute-phase RSWT. To date, there is 
only a rudimentary scientific understanding of 
the acute effects of shock waves on muscles. It is 
very likely that at least three mechanisms work 
together synergistically: (1) mechanical muscle 
relaxation; (2) pain relief through the removal of 
substance P from C pain fibres and myofascial 
trigger points (Mayer et al., 2003; Shah et al., 
2008), and (3) temporary paralysis of (over)
contracted muscle fibres (cf. Angstman et al., 
2015).

Case 2
 � History and diagnosis: Thigh knock injury 

of let hip in the area of m. tensor fasciae la-
tae during a Bundesliga match; VAS = 8.

 � Treatment: RSWT on Day 1 post-match in 
the area of m. tensor fasciae latae (36-mm 
applicator, 5,000 impulses, 2.5bar, 14Hz).

 � Outcome: Pain reduction to VAS = 1 within 
two days post-injury. The player was able to 
complete both sessions on the first training 
day of the week without experiencing any 
pain.

"Thigh knock" is a classic injury in professional 
football, in many cases caused by a disguised 
foul. Often, it remains unclear what exactly trig-
gers the frequently prolonged pain, which can 
have a great negative impact on the player. The 
most obvious reason might possibly be an irrita-
tion of the trochanter major periosteum. The 
good results of the acute-phase RSWT in thigh 
knock injuries are comparable to those for 
RSWT in chronic greater trochanteric pain syn-
drome (Furia et al., 2009; Rompe et al., 2009).

Case 3
 � History and diagnosis: Re-fracture of right 

5th proximal metatarsal shaft. Initial fracture  
treatment: consecutive screw osteosynthesis; 
subsequent pseudoarthrosis.

 � Treatment: RSWT over the course of  
ten weeks with an average of six applications 
per week (a total of 49 treatments) (36-mm 
applicator, 2,000 impulses each, 2.0bar, 20Hz).

 � Outcome: Osseous restoration of 
pseudarthrosis at the end  
of the treatment period. 
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This case is interesting in several respects: (1) 
Contrary to some literature, the treatment of 
pseudarthrosis in superficial bones does not re-
quire high-energy focused shock wave therapy. 
(2) The case presented here corresponds with 
reports of successful treatment of superficial 
pseudarthroses with RSWT described in the 
literature (Silk et al., 2012). (3) Even multiple 
repeat treatments of the pseudarthrosis, as de-
scribed here, did not cause any loosening of the 
osteosynthesis in situ. (4) We cannot say for 
certain whether 49 applications of RSWT were 
really necessary. However, considering that each 
individual treatment lasted less than two min-
utes and that the players have daily contact with 
the medical team, this does not seem to be ex-
cessive.

Case 4
 � History and diagnosis:  

Right medial collateral ligament sprain with 
mild oedema in the attachment area of the 
ligament; VAS = 6-7.

 � Treatment: RSWT, one treatment per day, 
first application on day 1 post-injury, four 
applications in total (36-mm applicator, 
2,000 impulses, 1.7bar, 20Hz).

 � Studied medicine at Friedrich-Alexander- 
University Erlangen-Nuremberg, Germany

 � Senior Surgeon, Orthopaedic Clinic,  
University Hospital Mainz - Centre for Ortho-
paedics and Trauma Surgery

 � Team physician, FSV Mainz 05

 � State-certified physiotherapist, Diploma in 
Sports Science and osteopath BAO

 � 2011 - 2012, Medical Department -  
Junior Squad FC Bayern Munich

 � 2012 to date, Medical Department FSV  
Mainz 05

 � Holder of the chair for neuroanatomy at  
LMU Munich, Germany

 � 2008 to 2011, International Business 
 Manager Orthopaedics and Medical Scientific 
Officer at EMS Electro Medical Systems S.A.

 � Main areas of research include:  
molecular and cellular mechanisms of  
the action of extracorporeal shock waves  
on the musculoskeletal system

 � Outcome: complete freedom from pain 
(VAS = 0), even before the last treatment, 
and complete elimination of the oedema.

This case is an impressive example of how effec-
tive RSWT can be in supporting a more rapid 
resorption of oedema. The underlying mecha-
nisms are still unknown. However, there may be 
a possible association with a suppression of C 
pain fibres by the shock wave therapy (cf. Cam-
pos und Calixtos, 2000).

Case 5
 � History and diagnosis:  

Strain of left ischiocrural muscles; VAS = 6; 
VAS with SLR (straight leg raise) = 4.

 � Treatment: Combined radial (RSWT) and 
focused (fESWT) shock wave therapy, one 
application of RSWT and one of fESWT 
per day, first treatment on Day 2 post-injury 
on a total of four treatment days (RWST: 
36-mm applicator, 2,000 impulses spread 
over the entire muscle belly, 2.0bar, 20Hz; 
fESWT: Swiss PiezoClast [EMS], 35-mm 
gel pad [i.e. focal point approx. 15mm below 
the skin surface], 2,000 impulses each at the 
point of pain on setting 12 [positive energy 
flux density 0.173mJ/mm2], 8.0Hz).

Steffen Tröster Christoph SchmitzStefan Mattyasovszky

 � Outcome: Pain reduced to VAS = 1 even be-
fore the second application. VAS with 
SLR = 0 before the fourth treatment. Pain 
free when running and able to train normally 
after the fourth application.

This case fits in well with our previous results of 
treating athletes with acute muscle problems 
during the Olympic Games 2004 and 2008, as 
well as the rapid healing process of Aksel Lund 
Svindal before the Winter Olympics 2010 (see 
Henne and Schmitz msn 5/2011). The mecha-
nisms are complex and are likely to include the 
activation of muscle stem cells.

Conclusion
In summary we can say that acute-phase RSWT 
opens up a most interesting new prospect in ac-
celerated rehabilitation, not just for professional 
footballers. The success of acute-phase RSWT 
depends to a considerable degree on the exper-
tise and experience, as well as the interaction 
with each other, of the individual medical team 
members.
Literature and x-rays (Case 3) available from the authors.


