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Abstract  

Background 

Soft tissue injuries and tendinopathies account for large 

numbers of chronic musculoskeletal disorders. 

Extracorporeal shockwave therapy (ESWT) is popular, 

and effective in the management of chronic tendon 

conditions in the elbow, shoulder, and pain at and 

around the heel. 

 

Methods/Design 

Ethical approval was granted from the South East 

London Research Ethics Committee to implement a 

database for the Assessment of Effectiveness of 

Extracorporeal Shock Wave Therapy for Soft Tissue 

Injuries (ASSERT) to prospectively collect information 

on the effectiveness of ESWT across the UK. All 

participants will give informed consent. All clinicians 

follow a standardised method of administration of the 

ESWT. The primary outcome measures are validated 

outcome measures specific to the condition being 

treated. A Visual Analogue Score for pain and the 

EuroQol will be completed alongside the condition 

specific outcome tool at baseline, 3, 6, 12 and 24 months 

post treatment.  

 

Discussion 

The development of the ASSERT database will enable 

the evaluation of the effectiveness of ESWT for patients 

suffering from chronic conditions (plantar fasciopathy, 

tennis elbow, Achilles tendinopathy, greater trochanter 

pain syndrome and patellar tendinopathy). The results 

will aid the clinicians in the decision making process 

when managing these patients. 

 

Key Words 

Chronic soft tissue injuries, extracorporeal shockwave 
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Background 

Soft tissue injuries and tendinopathies are common, and 

account for a large number of chronic musculoskeletal 

disorders Tendinopathy is a common debilitating 

condition
1 

which presents a challenge to clinicians and 

therapists
2
. The most common tendinopathies involve 

the Achilles tendon, medial and lateral epicondyles, 

patellar tendon and the rotator cuff, and patients may 

endure pain and disability for years
3,4

. 

Shock wave therapy (SWT) has been successfully 

employed since the late 1980s for the management of 

various musculoskeletal, disorders including plantar 

fasciopathy, Achilles tendinopathy, shoulder calcific 

tendinitis, and lateral epicondylitis
5
. Some trials have 

evidenced negative results 
6,7,8,9

, but there are now many 

well performed randomized, double-blind, clinical trials 

which support the use of SWT
10,11,12,13,14,15,16,17,18,19,20

. 

Extracorporeal shockwave therapy (ESWT) is effective 

in the management of a number of chronic tendon 

conditions in the elbow, shoulder, and pain at and 

around the heel. When other forms of conservative 

therapy have not been effective in relieving pain and 

other symptoms of tendinopathy, ESWT has been used 

to relieve pain
 
and improve function

. 
  

Despite the growing numbers of published studies on 

ESWT supporting its use, there is still uncertainty 

around the use of ESWT and its clinical effectiveness 

remains controversial. Further research needs to be 

undertaken, utilising a homogenous intervention; 

identical outcome assessment; comparable participants 

and comparable follow-up evaluation for all the 

conditions for which ESWT is used as a treatment 

modality
21

. The National Institute for Health and 

Clinical Excellence (NICE) has published guidance on 

the use of ESWT in calcific tendinopathy of the 

shoulder
22

, recommending that the results of the 

procedure are monitored, and clinicians undertaking the 

procedure make special arrangements for audit. For 

plantar fasciitis 
23

, tennis elbow
24

 and Achilles 

tendinopathy 
25

, NICE recognise that the procedure is 

efficacious in selected patients, and therefore has the 

potential for a high clinical impact. This makes 

provision of robust data particularly important; NICE 

requests that clinicians undertaking the procedure make 
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special arrangements for audit. For greater trochanter 

pain syndrome 
26

, NICE identified that 70% of patients 

would recommend this procedure to others, and requires 

that clinicians undertaking the procedure make special 

arrangements for audit. For patellar tendinopathy, there 

is no NICE guidance, but ESWT in patellar 

tendinopathy ‘seems to be a safe and promising 

treatment’ 
27

.  

 

The primary aim of the Assessment of Effectiveness of 

Extracorporeal Shock Wave Therapy (ESWT) for Soft 

Tissue Injuries (ASSERT) database is to determine the 

effectiveness of ESWT in patients suffering from 

refractory plantar fasciopathy, tennis elbow, Achilles 

tendonopathy, greater trochanter pain syndrome, patellar 

tendinopathy in both the short and long term. 

 

Methods/Design 

An online database (ASSERT) has been developed and 

implemented to collect information on the effectiveness 

of ESWT across the UK. A standard ESWT machine 

(Swiss Dolorclast) and a standardised treatment 

protocol, together with standardised baseline 

measurements and outcome measures and time points in 

centres across the UK have been adopted to aid validity.  

 

Recruitment 

Participants will be recruited from (both the NHS and 

private sectors) centres in the UK where have the Swiss 

Dolorclast Shockwave Machine (EMS Ch. de la 

Vuarpillière 31, 1260 Nyon 

Switzerland) is used.  Clinicians will recruit participants 

presenting with one of the refractory conditions as 

indicated above and for whom ESWT has been indicated 

as a treatment choice.  

 

Participants 

Participants will be included if they are over the age of 

16 and have: 

 A diagnosis of plantar fasciopathy; tennis 

elbow; Achilles tendinopathy; greater trochanter pain 

syndrome; or patellar tendinopathy which has been 

confirmed by a recruiting clinician and validated by 

MRI scan or ultrasound scan with power Doppler 

 Underwent a course of conservative therapy 

which has not been effective in relieving pain and other 

symptoms  

 Been recommended to receive ESWT at one of 

the identified centres 

 No inflammatory arthropathies 

 Demonstrated the ability to give informed 

consent. 

 

Use of ESWT Machine 

Standardisation of the machine and the process of 

administration of ESWT has been agreed to ensure 

consistency, reproducibility and generalisability of the 

results. All clinicians using the Swiss Dolorclast 

machine will receive training and certification to ensure 

adherence to the protocol. All clinicians follow the 

Gerdesmeyer method. This includes delivering an initial 

500 sensitising impulses at a low air pressure (1.5 bar of 

air pressure) which reduces the pain the patient 

experiences during the treatment. Based on patient 

feedback, the clinician increases the air pressure to 2.5 

bar or above. Overall, irrespective of the area being 

treated, the total dose of impulses remains constant at 

2500 per session, with one session a week for 3 

consecutive weeks, with a maximum gap between 

treatments of 2 weeks. 

 

Database 

The ASSERT database is a web based system 

(www.assert.org.uk) from which the clinician receives a 

study number for each participant. Only unidentifiable 

information with the patients study number is entered 

into the database. Sensitive data is held on secure 

servers. 

 

Following informed consent, the clinician records the 

following information: 

 

 Diagnosis as diagnosed by an MRI scan or 

ultrasound scan with power or colour Doppler (relevant 

images to be imported onto a JPeg for review)  

 Area to be treated/condition presenting with 

 Date of presentation of symptoms 

 Date of treatment of ESWT 

 Code for clinicians centre 

 Centre where treatment is administered 

 Record any other forms of treatment have been 

administered prior to consultation and what treatment 

 Side the treatment is being administered 

(Right/Left/Bilateral) 

 Dates ESWT administered 

 Baseline score recorded: EuroQol (EQ-5D)
28

 

and VAS for pain and validated outcome measures 

according to condition (listed in the outcome measures 

section)  

 Follow-up scores at 3, 6, 12 and 24 months post 

treatment using validated scoring systems according to 

the condition 

 Visual Analogue Scale (VAS) for pain 

 Satisfaction (rated poor, satisfactory, good or 

excellent) 

 Time to effective treatment 

 Recurrence of condition 

 Complications 

 Adverse events 

 

Arrangements for monitoring the database’s systems 

and procedures 

A data monitoring committee has been formed, 

consisting of members of the study team, including a lay 

member and an independent chair, who will meet on a 

regular basis to review the progress of ASSERT and 

database management. 

 

Data collection pilot 

http://www.assert.org/
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Prior to commencement of the data collection, a pilot 

test with three nominated clinicians and two lay 

members tested the feasibility of using the database to 

collate information on patients having ESWT. All 

recruiting clinicians have to complete the mandatory 

training to ensure they are both competent to administer 

the ESWT with the Swiss Dolorclast Machine and they 

are fully conversant with GCP guidelines and competent 

with data entry.  

 

 

Baseline Assessments 

Baseline assessments will be undertaken by the treating 

clinician following informed consent 

 

Follow-up Assessments 

Outcomes will be assessed at baseline, 3,6,12 and 24 

months post treatment. The clinician will undertake the 

3 months assessment and the co-ordinators of ASSERT 

will undertake all other assessment via telephone or 

post. 

 

Outcome Assessment 

For all conditions the VAS and the EuroQol
28

 will be 

completed alongside the condition specific outcome 

tool. VAS is a horizontal line, 100 mm in length asking 

the patient “How severe is your pain today?” and to 

indicate on the line how bad their pain is on that day, 

with one end being “no pain” and the other being “very 

severe pain”. The EQ-5D
28

 is a standardised measure of 

health status developed by the EuroQol Group to 

provide a simple, generic measure of health for clinical 

and economic appraisal. It is a simple questionnaire 

designed for completion by the person being treated. 

The primary outcome measures are specific to the 

condition being treated and are listed below: 

Outcome Measures 

Calcific tendinopathy of the shoulder  

The Upper Extremity Function Scale
29 

is a self-

administered questionnaire which can be used to 

measure the impact of upper extremity disorders on a 

person's ability to perform physical tasks. It can be used 

to monitor the patient over time both to detect worsening 

of the condition and to assess response to a therapeutic 

intervention. 

Plantar Fasciopathy 

The Foot Function Score
30 

is a specific foot function 

score which provides information as to how foot pain 

has affected a persons ability to manage in every day 

life.  

Tennis Elbow 

The Patient Rated Tennis Elbow Evaluation (PRTEE)
31

 

is a 15-item questionnaire designed to measure forearm 

pain and disability in patients with lateral epicondylitis 

(also known as “tennis elbow”). The PRTEE allows 

patients to rate their levels of tennis elbow pain and 

disability. 

Achilles Tendinopathy  

The VISA-A
32

 is an index of severity of Achilles 

tendinopathy.  The continuous numerical result of the 

VISA-A questionnaire has the potential to provide utility 

in both the clinical setting and research. The VISA-A 

score can identify patients who need more
 
aggressive 

management, and can be used to monitor their progress. 

Greater Trochanter Pain Syndrome 

The Lower Extremity Functional Score
33

. The Lower 

Extremity Functional Scale (LEFS) can be used to 

evaluate the functional impairment of a patient with a 

disorder of one or both lower extremities. It can be used 

to monitor the patient over time and to evaluate the 

effectiveness of an intervention. 

Patellar tendinopathy  

The VISA-P Outcome Score
34

 is a questionnaire 

developed for patients with patellar tendinopathy. 

Patients assess severity of symptoms, function and 

ability to participate in sport. 

 

The two-year follow-up period will ensure a long 

enough follow-up to time to assess the treatment effects, 

since the metabolic turnover rate of tendon tissue is slow 
35

  

 

Adverse events 

These will be recorded throughout the whole data 

collection period. 

 

Statistical analysis 

Descriptive and comparison statistics will be performed 

on all variables using the SPSS-19 statistics package. 

 

Ethics 

ASSERT will take place in centres across the UK both 

in the NHS and the private sectors following the 

principles of the Helsinki declaration and following 

Good Clinical practice Guidelines (GCP). Ethical 

approval for ASSERT was granted from the South East 

London NRES committee (REC Ref: 11/LO/0253). 

Participants will receive information about ASSERT 

before providing their written consent. All data collected 

will be confidential. 

 

Discussion 

At present, ESWT is only used in few centres, and the 

effectiveness of the treatment being monitored in a non 

consistent manner. There is no UK database which 

monitors the efficacy of the treatment in the formal 

manner as recommended by NICE. The development of 

this database will allow documentation of the 

recruitment and outcome of ESWT in a scientific 

fashion.  Collecting information in a pragmatic and yet 

systematic way via the ASSERT database will ensure 

the evaluation of the effectiveness of this already 

established treatment both in the short and long term and 

will facilitate its use in the wider community.  

 

 

List of Abbreviations 

ASSERT Assessment of the Effectiveness of 

Extracorporeal Shock Wave Therapy for Soft Tissue 

Injuries 
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ESWT Extracorporeal Shock Wave Therapy 

NICE National Institute of Clinical Excellence 

VAS Visual Analogue Score 

EQ-5D EuroQol Quality of Life Outcome Measure 

PRTEE Patient Related Tennis Elbow Evaluation 

VISA-A Victorian Institute of Sport Assessment-

Achilles Questionnaire 

VISA-P Victorian Institute of Sport Assessment-patellar 

Questionnaire 

 

Competing Interests 

 

None  

 

Funding 

The ASSERT Database has been developed and 

established through funds provided by Industry 

(Spectrum Technology UK) and EPSRC grants. The 

funds enable GM and SH to develop, establish and 

coordinate ASSERT.  

 

Acknowledgements 

We thank Jim Westwood, Chris Schiel and Pauline 

Walker from Spectrum Technology for their continuing 

support. We thank Nathan Bentley of twotwentyseven 

London Ltd - a creative digital agency for the 

development of ASSERT and continued input. We thank 

all the clinicians recruiting participants onto the 

ASSERT database and the perspective participants.     

Prof Nicola Maffulli, Mr Chris Schiel and Mr Jim 

Westwood developed the concept of ASSERT.  

 

 

 



Translational Medicine @ UniSa - ISSN 2239-9747 2014, 10(10): 46-51 

 

50 

Università degli Studi di Salerno 

References 

1. Andres BM, Murell G. Treatment for 

tendinopathy. What works, what does not and what 

is on the horizon. Clin Orthop Relat Res 2008, 

466:1539-1554 

2. Craig K, Miller A. Extracorporeal shockwave 

therapy (ESWT) an option for chronic tendinopathy 

management: a clinical perspective 2011, NZ Pain 

Society Journal  Summer 1-26 

3. Almekinders LC, Almekinders SV. Outcome 

in the treatment of chronic overuse injuries: a 

retrospective study. Journal of orthopaedic Sports 

Physical Therapy 1994, 19(3), 157-161  

4. Sharma P and Maffulli N. Tendon injury and 

tendinopathy: Healing and repair. The Journal of 

Bone and Joint Surgery 2005, 87-A(1) 187-202 

5. Fox JL. The role of arthroscopic bursectomy 

in the treatment of trochanteric bursitis. Arthroscopy. 

2002, 18:E34 

6. Buchbinder R, Ptasznik R, Gordon J, Buchanan 

J, Prabaharan V, Forbes A. Ultrasound-guided 

extracorporeal shock wave therapy for plantar 

fasciitis. JAMA. 2002, 288:1364-1372 

7. Haake M, Konig IR, Decker T, Riedel C, Buch 

M, Muller HH. Extracorporeal shock wave therapy 

for the treatment of lateral epicondylitis: a 

randomized multicenter trial. J Bone Joint Surg Am. 

2002, 84:1982-1991 

8. Speed CA, Nichols D, Richards C, et al. 

Extracorporeal shock wave therapy for lateral 

epicondylitis: a double blind randomized controlled 

trial. J Orthop Res. 2002, 20:895-898 

9. Speed CA, Nichols D, Wies J, et al. 

Extracorporeal shock wave therapy for plantar 

fasciitis: a double blind randomized controlled trial. J 

Orthop Res. 2003, 21:937-940 

10. Buch M, Knorr U, Fleming L, et al. Shock 

wave therapy for the treatment of chronic plantar 

fasciitis. Orthopade. 2002, 31(7):637-644 

11. Gerdesmeyer L, Wagenpfeil S, Haake M, et al. 

Extracorporeal shock wave therapy for the treatment 

of chronic calcifying tendonitis of the rotator cuff: a 

randomized controlled trial. JAMA. 2003, 290:2573-

2580 

12.  Kudo P, Dainty K, Clarfield M, Coughlin L, 

Lavoie P, Lebrun C. Randomized, placebo-controlled, 

double-blind clinical trial evaluating the treatment of 

plantar fasciitis with an extracorporeal shock wave 

therapy (ESWT) treatment device: a North 

American confirmatory study. J Orthop Res. 2006, 

24:115-123 

13. Ogden JA, Alvarez RG, Levitt R, Cross GL, 

Marlow M. Shock wave therapy for chronic plantar 

fasciitis. Clin Orthop Relat Res. 2001, 387: 47-59 

14. Ogden JA, Alvarez RG, Levitt RL, Johnson JE, 

Marlow ME. Electrohydraulic high-energy shock-

wave treatment for chronic plantar fasciitis. J Bone 

Joint Surg Am. 2004, 86:2216-2228 

15. Rompe JD, Schoellner C, Nafe B. Evaluation 

of low energy extracorporeal shock wave treatment 

for treatment of chronic plantar fasciitis.J Bone Joint 

Surg Am. 2002, 84:335-341 

16. Rompe JD, Decking J, Schoellner C, Theis C. 

Repetitive low-energy shock wave treatment for 

chronic lateral epicondylitis in tennis players. Am J 

Sports Med. 2004, 32:734-743 

17. Rompe JD, Furia JP, Weil L, Maffuli N. Shock 

wave therapy for chronic  plantar fasciopathy. Br 

Med Bull. 2007 ,24:1-26 

18. Rompe JD, Nafe B, Furia J, Maffulli N. 

Eccentric loading, shock-wave treatment or a wait-

and-see policy for tendinopathy of the main body of 

the tendo Achilles: a randomized controlled trial. Am 

J Sports Med. 2007, 35:374-383 

19. Rompe JD, Furia J, Maffulli N. Eccentric 

loading compared with shock wave treatment for 

chronic insertional Achilles tendinopathy. J Bone 

Joint Surg Am. 2008, 90:52-61 

20. Theodore GH, Buch M, Amendola A, 

Bachmann C, Fleming LL, Zingas C. Extracorporeal 

shock wave therapy for the treatment of plantar 

fasciitis. Foot Ankle Int. 2004, 25:290-297 

21.  Rompe JD, Maffulli N. Repetitive shock 

wave therapy for lateral elbow tendinopathy (tennis 

elbow): a systematic and qualitative analysis. British 

Medical Bulletin. 2007, 1–24 

22. National Institute for Health and Clinical 

Excellence (NICE). Extracorporeal shock wave 

therapy for calcific tendonitis of the shoulder.   
www.nice.org.uk, 2003, N0354  

23. National Institute for Health and Clinical 

Excellence (NICE). Extracorporeal shock wave 

therapy for refractory plantar faciitis, 

www.nice.org.uk, 2009, N1972 

24. National Institute for Health and Clinical 

Excellence (NICE).  Extracorporeal shock wave 

therapy for refractory tennis elbow, www.nice.org.uk, 

2009, N1976  

25. National Institute for Health and Clinical 

Excellence (NICE). Extracorporeal shock wave 

therapy for refractory Achilles tendinopathy. 
www.nice.org.uk, 2009, N1973 

26. National Institute for Health and Clinical 

Excellence (NICE). Extracorporeal shock wave 

therapy for refractory greater trochanter pain 

syndrome.  www.nice.org.uk, 2011, N2143 

27. Leeuwen et al. A review of the literature 

which appeared in the BJSM last year.  BJSM, 2009, 

43:163–8 

28. The EuroQol Group. EuroQol-a new facility 

for the measurement of health-related quality of life. 

Health Policy, 1990, 16(3):199-208 

29. Pransky G Feuerstein M et al. Measuring 

functional outcomes in work-related upper extremity 

disorders. JOEM. 1997, 39: 1195-1202 

30. Budiman-Mak E, Conrad KJ, Roach K. The 

foot function index: A measure of foot pain and 

disability. J Clin Epidemiology. 1991, 44(6): 561-70 

http://www.nice.org.uk/
http://www.nice.org.uk/
http://www.nice.org.uk/
http://www.nice.org.uk/
http://www.nice.org.uk/


Translational Medicine @ UniSa - ISSN 2239-9747 2014, 10(10): 46-51 

 

51 

Università degli Studi di Salerno 

31. Rompe JD, Overend TJ, MacDermid JC. 

Validation of the Patient-rated Tennis elbow 

evaluation questionnaire. J Hand Ther, 2007 20:3-10 

32. J M Robinson, J L Cook, C Purdam, P J 

Visentini,J Ross, N Maffulli, J E Taunton, K M Khan 

The VISA-A questionnaire: a valid and reliable index 

of the clinical severity of Achilles tendinopathy. Br J 

Sports Med 2001, 35:335-341 

33. Binkley et al. The Lower Extremity 

Functional Scale (LEFS): Scale development, 

measurement properties, and clinical application. 

Physical Therapy. 1999, 79:371-383 

34. Visentini PJ, Khan KM, Cook JL, et al. The 

VISA score: an index of severity of symptoms in 

patients with jumper’s knee (patellar tendinosis). 
Victorian Institute of Sport Tendon Study Group. J Sci 

Med Sport 1998, 1:22–8 

35. Henk van der Worp, Inge van den Akker-

Scheek, Hans van Schie, Johannes Zwerver. ESWT for 

tendinopathy: technology and clinical implications. 

Knee Surg Sports Traumatol Arthrosc 2012; 

doi:10.1007/s00167-012-2009-3 

 

 

 

 

 

http://bjsm.bmj.com/search?author1=J+M+Robinson&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=J+L+Cook&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=C+Purdam&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=P+J+Visentini&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=P+J+Visentini&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=J+Ross&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=N+Maffulli&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=J+E+Taunton&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=K+M+Khan&sortspec=date&submit=Submit

