APPENDIX 1.  EVIDENCE TABLES BY MEDICAL CONDITIONS TREATED WITH EXTRA-CORPOREAL SHOCK WAVE THERAPY

TABLE 1.  CALCIFIC ROTATOR CUFF TENDINOPATHY 
	Reference:   Pleiner et al (2004)
	     Reference Number:  30


	Design Description
	Participants
	Intervention
	Outcomes

	Randomised double-blinded study 

	Description:
43 patients (57 shoulders) with symptomatic calcific tendonitits of the shoulder 
	Equipment used: Electrohydraulic system (Orthospec® Medispec Inc, Montgomery Village, MD, USA)
Treatment group – application of 2x2000 impulses of <0.28 mJ/mm2 at an interval of 2 weeks in area of maximum pain
Control group - application of 2x2000 impulses of <0.07 mJ/mm2 at an interval of 2 weeks

	Outcome Measures:
· Shoulder function (Constant score)
· Pain measured by Visual Analogue Scale
· Shoulder x-rays at 3- and 7-month follow up visits

	
	Treatment group
31 shoulders 

	Control group
26 shoulders 
	
	Results:

· Improvement in Constant score was significantly higher in the treatment group 
· Seven months post-treatment calcifications dissolved completely: 

19% in the treatment group

8% in the control group

· 50% calcification reduction was observed:

19% in the treatment group

8% in the control group

· At 1 week follow up significant improvement in pain in the treatment group. However at 3- and 7-month post-treatment no difference in pain was detected.

Conclusions:

ESWT with an energy flux density of 0.28 mJ/ mm2 resulted in greater improvement in shoulder function and a slightly higher disintegration of calcifications compared with the control group. However it did not result in reduction of pain.

	
	Inclusions:
Patients with symptoms of calcific tendonitis of the shoulder (chronic pain and function impairment) for more than 6 months and radiologically verified calcific tendonitis
	
	

	
	Exclusions:

Malignant diseases
Coagulation disorders

Acute or systematic infection of bones & joints

Cardiac pacemaker

Pregnancy
	
	

	
	Study limitations:
· Treatment with high energy shock waves was compared with sham treatment.  It is questionable whether effects of sham treatment are equal to outcome of placebo treatment.
· No follow up for long-term effects (beyond 7 months)
	
	Methodological Score:
1-


	Reference:   Albert et al (2007)
	Reference Number: 2


	Design Description
	Participants
	Intervention
	Outcomes

	Prospective randomised single-blind  trial
	Description:
A total of 80 patients with over 3-month history of calcifying tendonitis of the rotator cuff
	Equipment used – Electromagnetic shock-wave generator with fluoroscopic and sonographic guidance.

Treatment group – 2500 impulses 14 days apart.  The frequency was 1 Hz (1 impulse per second) for the first 200 impulses, then 2 Hz thereafter. The aim was to achieve the maximum energy level tolerated by the patient without exceeding 0.45 mJ/mm2 per impulse.

Control group – the energy intensity was gradually increased from 0.02 mJ/mm2  per shock  to 0.06 mJ/mm2  per impulse.


	Outcome Measures:
· Changes in the Constant and Murley score three months after the treatment

· Pain relief assessed by VAS score

· Radiological assessment

	
	Treatment Group

40 patients received high-energy ESWT 
	Control Group
40 patients received low-energy ESWT
	
	Results:

· Changes in Constant and Murley score: Immediately post-treatment the Constant and Murley score was significantly higher than at the baseline level in the active treatment group but not in the control group.  The mean change in the Constant and Murley score was significantly higher in the treatment group than in the control group.  At 3 months the mean relative improvement in the  score was significantly higher in the active treatment group.

· Pain relief assessed by VAS score was more marked in the treatment group than in the control group. Mean pain relief score was --2.3 in the treatment group and --1.1 in the control group.

· Radiological assessment at 3 months:

1. Total or subtotal resorption of calcific deposits – 15% in the treatment group; 5% in the control group

2. Partial resorption – 7.5% in the treatment group; 12.5% the  in control group

Conclusion:

The results support the use of high-energy ESWT in treatment of patients with chronic calcifying tendonitis of the rotator cuff.

	
	Inclusions:
Three month history of shoulder discomfort

18 to 75 year of age

Radiological evidence of Type A and Type B  calcific deposit

Diameter of calcifications <10 mm

Calcific tendonitis irresponsive to previous conservative treatment


	
	

	
	Exclusions:

Pregnancy

Clotting disorders

Anticoagulant or antiplatelet treatment

Cardiac pacemaker

Chronic inflammatory joint disease

Injections or tumours of the shoulder

Adhesive capsulitis

Hyperalgia of the shoulder due to resorption of a calcific deposit

Calcification of Type C or Type D 
	
	

	
	Study limitations

· It compared two treatment options (low- and high-energy shocks) rather than treatment against a sham procedure.  

· Used single-blind rather than double-blind design

· Follow up was limited to 3 months so long-term outcome was not measured


	
	Methodological Score:
1-


	Reference:   Krasny et al (2005)
	Reference Number:  18


	Design Description
	Participants
	Intervention
	Outcomes

	Prospective randomised controlled trial
	Description:
80 participants with unilateral symptomatic calcific tendonitis of the tendon of supraspinatus were allocated to either treatment group by a computer-generated randomisation.  All patients fulfilled the inclusion and exclusion criteria, and were expecting arthroscopic removal of the calcific deposits within 6 months.
	Equipment used: electromagnetic shock-wave generator Dornier Epos Flouro; Dornier MedTech GmbH, Wessling, Germany)

Group 1 received ultrasound-guided needling followed by high-energy shock-wave therapy.
Group 2 received shock-wave therapy alone.
	Outcome Measures:
· Clinical examination – Constant score for shoulder function and Visual Analogue Scale (VAS) for shoulder pain
· Radiographs

· Need for subsequent arthroscopic removal of the calcific deposits

	
	Group 1 -
40 patients (mean age 47.3 years)
	Group 2 – 40 patients (mean age 49.4 years)

	
	Results:

No worsening of the symptoms in either group.
Constant score: Improvement in the Constant score - 67.5%; no change - 32.5%.
Improvement in the Constant score was more marked in the Group 1.
Calcific deposits: elimination - 46.3%; partial disintegration – 30.0%; no radiological changes – 23.7%.
Disappearance of the calcific deposits was significantly different for Group 1 (in 60.0% of the patients) and Group 2 (32.5% of the patients).
In both groups all patients who had elimination of the deposit had an improved Constant score.
After a mean follow up of 4.1 months 32.5% of patients required arthroscopic surgery to remove the calcific deposit because of persistent symptoms.
Conclusions:
High-energy ESWT is effective in treatment of calcific tendonitis of the shoulder.

Ultrasound-guided needling in a combination with shock-wave therapy is more effective than shock-wave therapy alone in patients with symptomatic calcific tendonitis.
A combination of ESWT with ultrasound-guided needling leads to significantly higher rates of elimination of the calcific deposits, better clinical results and reduction in need for arthroscopic removal of calcific deposits.

	
	Inclusions:
· Clinical signs of subacromial impingement of the shoulder
· Symptoms persisting for over 12 months

· Unsuccessful conservative therapy within the previous 6 months, including more than three different types of treatment such as physiotherapy, radiotherapy, infiltration with local anaesthetics and/or steroids, anti-inflammatory drugs/cryotherapy, pulsed ultrasound/needling
· Morphological type-I and type-II deposits

· Radiographically detected calcific deposits with a diameter at least 10 cm

· Previously attempted ESWT


	
	

	
	Exclusions:

· Osteoarthritis of the glenohumeral or acromioclavicular joint
· Rotator cuff tear

· A type-III acromion, an acromial spur or acromioclavicular osteophytes

· Radiological evidence of spontaneous calcificates resorption 

· Acute subacromial or subdeltoid bursitis

· Trauma or previous surgery to the shoulder

· Instability of the shoulder

· ESWT or needling within the last year

· Rheumatoid arthritis

· Disturbances of the cervical spine 

· Neurological disorders or dysfunction of the upper limb

· Heart pacemaker, pregnancy, infection, tumour, hypocoagulopathy


	
	

	
	Study limitations:
· Small sample size

· Comparison between two treatment options rather then between treatment and no treatment


	
	Methodological Score:
1-


	Reference:   Peters et al (2004)
	Reference Number: 28


	Design Description
	Participants
	Intervention
	Outcomes

	Double blinded                                                                                       prospective RCT


	Description:
90 patients with radiographically verified calcific tendonitis of one shoulder with a size of calcific deposits 1 to 3 cm in diameter.  Patients were randomly allocated into 2 treatment groups or control group.  The treatment groups received 1,500 pulses per session at intervals of 6 weeks until symptoms had resolved until 5 treatments had been applied or until patients dropped out of the programme.
	Equipment used 

Storz Medical, Switzerland

Shock waves were focused on the calcified area

	Outcome Measures:
· Pain during ESWT

· Haematoma secondary to ESWT

· Resolution of calcific deposits

	
	Treatment Group
E1 – low energy - 30 patients received 0.15 mJ/mm2
E2 – high energy - 31 patients received 0.44 mJ/mm2
	Control Group

E3 - 29 patients received sham treatment
	
	Results:

· Use of lower-energy protocols required more treatments to achieve alleviation of symptoms

· Recurrence of pain was reported in 87% of cases in the low-energy treatment group

· No resorption of calcific deposits was observed in the low-energy group at 6 month after the last session

· Application of high-energy ESWT resulted in significant alleviation of symptoms and improved shoulder function

· No residual calcificates was detected at 6 month follow up

· No recurrence of pain was noted at 6 month after the last treatment
Conclusion & recommendations:

· High-energy ESWT is a very effective in treatment of calcific tendonitis.

· It does not have significant side effects at an EFD of 0.44 mJ/mm2

	
	Inclusions:
· Type I and Type II calcifications

· Symptomatic tendonitis – pain for at least 6 months

· Previous physiotherapy treatment of minimum 10 sessions

· Restriction of shoulder mobility

· Pain that requires anti-inflammatory drugs
	
	

	
	Exclusions:

Patients with:

· Calcific deposits less than 1 cm in diameter

· Type III calcific deposits 

· MRI verified rotator cuff tears and degenerative changes of the acromioclavicular joint
	
	

	
	Study limitations: 
· Small sample size
· Comparison of treatment with sham treatment rather than with no treatment
	
	Methodological Score:
1-


	Reference:   Cosentino et al (2004)

	Reference Number: 8


	Design Description
Participants
Intervention
Outcomes
Prospective study

Description:

135 patients aged 35-68 years with chronic, symptomatic calcifying tendonitis of the shoulder

Equipment used: 
Orthima, Direx Medical System Ltd

All patients received 4 treatments with intervals 4-7 days, each consisting of 1200 shocks with a frequency of 120 shocks per minute.  The energy density flux started at 0.03 mJ/mm2  then it was increased to 0.28 mJ/mm2
Outcome Measures:

· Constant and Murlay score 

· Resorption of calcific deposits

Treatment Group

135 patients

Control Group

No control group

Results:

· Shoulder function: 

Decrease in pain and  improved shoulder function at the end of the therapy, and after 3 and 6 months following the treatment

· Calcific deposits: 

One month after the end of treatment – partial resorption was observed in 44.5%, complete resorption - in 22.3%, no changes – in 33.2%

Inclusions:
· Shoulder pain for a minimum of 9 months

· Unsuccessful conservative therapy during 6 month before referral

· Radiologically confirmed calcification of the rotator cuff
Exclusions:

Partial or complete rupture of the rotator cuff verified by sonography and/or MRI

Dysfunction of the neck or thoracic region or both

Local and generalised arthritis

Osteoarthritis

Algodystrophy

Pregnancy

Infectious diseases and tumours

Skin ulcerations

Neurological abnormalities
Study limitations:
· No control group
Methodological Score:
2+
Reference:   Sabeti-Aschraf et al (2005)                                 Reference Number: 34
	


	Design Description
	Participants
	Intervention
	Outcomes

	Single-blind randomised controlled trial
	Description:
50 patients with calcific tendonitis of the rotator cuff and treatment-resistant shoulder pain for a period over 6 months
	Equipment used: 

lithotripter Modulith SLK, Storz Medical Products, Kreuzlingen, Switzerland) 

Three weekly shock wave sessions of constant low-energy ESWT at 1000 impulses of 0.08 mJ/mm2

	Outcome Measures:
Constant and Murley score
Pain relief on VAS

Resorption of calcific deposits

	
	Group 1
Focus of the impulses at the point of maximum tenderness identified by palpation


	Group 2
The shock waves focused on calcium deposits as identified on a 3-dimentional computer-assisted navigation device
	
	Results:

· Both groups showed significant improvement in shoulder function and pain relief.  

· VAS at 12 weeks improved:

Group 1 – from 68.36 to 33.36

Group 2 – from 65.96 to 18.21

· Constant and Murley score improved at 12 weeks 

Group 1 – by 17.36 points

Group 2 – by 30.08 points

· Complications or severe side effects were not recorded
Recommendation:

Focused low-energy ESWT can be recommended for treatment of calcific tendonitis of the shoulder

	
	Inclusions:
Mature skeleton
Typical pain

Symptoms for over 6 months

Failed >2 conservative treatment
	
	

	
	Exclusions:

Tumour
Pregnancy

Local infection, skin disease, pacemaker

Osteoarthritis of the shoulder
	
	

	
	Study limitations:
· Small sample size
· Single blind study
	
	Methodological Score:
1-


TABLE 2.  LATERAL EPICONDYLITIS
	Reference:   Melegati et al (2004)
	Reference Number: 25


	Design Description
Participants
Intervention
Outcomes
Prospective cohort study 
Description:
41 patients with clinically diagnosed lateral epicondylitis
Equipment used: lithotriptor Epos Ultra, Dornier MedTech, Wessling, Germany)
Three weekly sessions of ESWT.  Each session consisted of 1800 pulses with medium energy flux density - 0.16 mJ/mm2
Outcome Measures:
· Total Elbow Scoring System (TESS)
· VAS
Treatment Group

21 patients – lateral tangential focusing of shock waves 
Control Group

20 patients – back tangential focusing of shock waves
Results:

At 6 months compared with the baseline values:

· increase in TESS score for both groups 

· decrease in VAS for both groups

· no statistically significant difference in mean values between the groups 
Conclusions: 
· Lateral and back tangential focusing techniques produce similar clinical results

· ESWT decreases symptoms but does not eliminate epicondylalgia
Inclusions:
Patients over 18 years of age
Unilateral lateral elbow pain for at least 3 months

Exclusions:

Previous steroid injections

Dysfunction of shoulder-neck and thoracic region
Local arthritis

Generalised polyarthritis

Neurological abnormalities

Radial nerve entrapment

Pregnancy

Infectious diseases

Tumours

Coagulopathies
Study limitations:
· No control group hence no conclusion can be reached on effectiveness of the treatment
Methodological Score:
2-
Reference:   Pettrone & McCall (2005)
Reference Number: 29

	


	Design Description
	Participants
	Intervention
	Outcomes

	Double-blind randomised controlled trial
	Description:
114 patients with long standing lateral epicondylitis unresponsive to conventional therapy 
	Equipment used: 
Sonocur ESWT system  (Siemens Medical Solutions USA, Iselin, New Jersey) 
Treatment group – 3 weekly sessions with 2000 impulses at 0.06 mJ/mm2. The shock wave focus was on the point of maximum tenderness as identified by palpation.
Control group – 3 weekly sessions with 2000 impulses at 0.06 mJ/mm2  but with use of a pad preventing show waves from reaching tendon.
	Outcome Measures:
· Thomsen provocation testing
· Functional assessment with the upper extremity functional scale

· Subjective evaluation of a disease status by patients

· Grip strength

	
	Treatment Group

56 patients 
	Control Group

58 patients
	
	Results:

At 12 weeks: 
· A significant difference in pain reduction between the treatment and control groups: the average pain score for the treatment group decreased from 74 at baseline to 38, for the control group the mean pain score decreased from 76 to 51.

· The mean improvement in the upper extremity function score for the treatment group – 2.4, for the control group – 1.4

· The mean improvement in patient activity score for the treatment group – 4.2, for the control group – 2.4

· The mean improvement in grip strength in the treatment group – 6.6 kg, for the control group – 3.8 kg

· The rating of overall impression of their disease state by patients was significantly higher in the treatment group.
Conclusion: Low dose shock wave therapy without anaesthetic is effective treatment for chronic lateral epicondylitis

	
	Inclusions:
History of lateral epicondylitis for at least 6 months
Pain resistant to at least 2 of 3 conventional therapies (physiotherapy, NSAIDs, corticosteroid injections)

Tenderness on palpation of the lateral epicondyle and reproducible pain provoked by resisted wrist extension 


	
	

	
	Exclusions:

Patients under 18 years of age
History of a lateral elbow injection within the prior 4 weeks

Use of NSAIDs or acetaminophen within 1 week prior to the study

Active bilateral epicondylitis

Treatment with systemic therapeutic anticoagulation

History of radiographic findings of cervical spondylosis

Upper extremity arthritis

Elbow arthritis

Neurologic abnormalities

Rheumatoid disease

Radial nerve entrapment

Pregnancy

Prior surgery for lateral epicondylitis

Severe systemic disease

Patients receiving Workers’ Compensation
	
	

	
	Study limitations:
· Comparison between treatment and sham treatment rather than between treatment and no treatment
	
	Methodological Score:
1


TABLE 3.  ACHILLES TENDINOPATHY
	Reference:   Rompe et al (2007)
	Reference Number: 33


	Design Description
	Participants
	Intervention
	Outcomes

	Randomised controlled trial
	Description:
75 patients with chronic recalcitrant (>6 months) non-insertional Achilles teninopathy.  All patients had received unsuccessful conservative treatment for >3 months, including peri-tendinous local injections, non-steroidal anti-inflammatory drugs and physiotherapy. All patients had local thickening of the tendon and/or irregular tendon structure detected on ultrasound.
	Group 1 – Completed a supervised eccentric loading exercise programme 7 days per week for 12 weeks
Group 2 – Received 3 sessions with weekly intervals of 2000 impulses with a low energy flux density 0.1 mJ/mm2.  Shock waves were targeted at the area of maximum tenderness.  Equipment used : EMS Swiss DolorClast, EMS Electro Medical Systems, Munich, Germany

Group 3 – No intervention with the exception of prescribing paracetamol or NSAIDs when necessary.  Patients were encouraged to await spontaneous improvement.  All co-interventions during the 4-month follow up period were discouraged.
	Outcome Measures:
· Victorian Institute of Sport Assessment (VISA-A) score
· Likert scale
· Pain assessment:  
1. Subjective pain score

2. Measurement of pressure pain threshold and tenderness

3. Use of analgesics as recorded in a diary kept by patients

	
	Treatment Groups
Group 1 – 25 patients - eccentric loading

Group 2 –  25 patients - repetitive low-energy ESWT


	Control Group

Group 3 – 25 patients - Wait-and-see approach
	
	Results:

Mean values at a 4-month follow up:
VISA-A score: Group 1 – 75.6
Group 2 – 70.4

Group 3 – 55.0

Likert scale – Group 1 – 2.7

Group 2 – 2.9

Group 3 – 4.3

Tenderness – Group 1 - 1.7

Group 2 – 2.6

Group 3 – 4.3

Overall results suggest significant functional improvement and pain relief for Group 1 and Group 2.  There was no significant difference in the outcome for these two groups.  In comparison with the treatment groups, wait-and-see approach was ineffective in management of the Achilles tendinopathy.

	
	Inclusions:
Established diagnosis of chronic mid-portion Achilles tendinopathy for at least 6 months before the trial
Failure of conservative management

18-70 years old and able to complete questionnaires
	
	

	
	Exclusions:

Patients who had received peri-tendinous injections of a local anaesthetic and/or corticosteroid within the last 4 weeks prior to the trial
Patients with bilateral Achilles tendinopathy

Patients with duration of symptoms <6 months 
	
	

	
	Study limitations: 
· Difficulties with ensuring researcher-blind design

· Relatively small sample size, hence the study was regarded as underpowered
· Eccentric training is technique-dependant


	
	Methodological Score:
1


Reference: Furia (2006)                                                                           Reference Number: 13
	Prospective cohort study
	Description:
68 patients with chronic insertional Achilles tendinopathy


	Equipment used: Dornier Epos lithotripter, Dornier MedTech Inc, Kennesaw, Ga.
All patients were treated with a single application of shock wave therapy.  Each patient was treated with a total of 3000 shocks, total energy flux density of 604 mJ/mm2  , with 2800 shocks given at 0.21 mJ/mm2
Treatment subgroups:

LA group - received local anaesthesia field block in addition to ESWT

NLA group – received non-local anaesthesia

Control group: received conventional conservative treatment (rest, NSAIDs, physiotherapy, massage, ultrasound, contrast baths etc
	Outcome Measures:
Measured at 1, 3 and 12 months after treatment:
· Visual Analogue Score

· Roles and Maudsley score

	
	Treatment Group – 2 subgroups
35 patients (35 Achilles tendons) 

Subgroup 1 – 12 patients received local anaesthesia

Subgroup 2 – 23 patients received anaesthesia other than local
	Control Group

33 patients – continued to be given conservative therapy 
	
	Results:

Treatment vs control group: 

VAS – significant decrease in pain at 3 and 12 months after treatment in the treatment group; no change in pain compared with the baseline in the control group.

Roles and Maudsley Score – the number of patients with excellent or good scores suggesting successful treatment at 1, 3 and 12 months after treatment was significantly greater in the treatment group.

Local anaesthesia (LA) vs no local anaesthesia (NLA) group:

· The mean pain relief for the NLA group was greater than for the LA group at 1, 3 and 12 months after the treatment

· No difference between the groups in numbers recorded as successful results on Roles and Maudsley score.

Conclusion: 

· ESWT is an effective treatment method for chronic insertional Achilles tendinopathy

· Local block anaesthesia may decrease effectiveness of this procedure

	
	Inclusions:
Established diagnosis of chronic insertional Achilles tendinopathy for at least 6 months before treatment 

Failure at least 3 forms of conservative treatment for at least 6 months
	
	

	
	Exclusions:

Rheumatoid arthritis

Generalised polyarthritis

Reiter syndrome

Local infection

Pregnancy

Bleeding disorders

Tumours

Age below 18

Severe endocrine disease

Concomitant pain and tenderness in the retrocalcaneal bursa

Calcifications in the Achilles tendon

Calcification and/or spurs in the retrocalcaneal bursa area

Pain and/or tenderness in the tendon more than 2 cm proximal from the insertion

Advanced peripheral vascular disease

History of previous surgery on the Achilles tendon


	
	

	
	Study limitations:
Relatively small sample size

The length of follow up was limited to 12 months

MRI was not performed on each patient
Used a particular protocol, hence study results cannot be extrapolated to other ESWT treatment protocols and devices

	
	Methodological Score:
2-


	Reference:   Costa et al (2005)
	Reference Number: 9


	Design Description
	Participants
	Intervention
	Outcomes

	Double-blind randomised controlled trial
	Description:
49 patients with chronic Achilles tendon pain (tenderness exacerbated by dorsiflexion of the ankle) 
	Equipment used: 
Storz Modulith® SLK (Storz AG, Kreuzlingen, Swizerland) 
Both groups received 3 monthly sessions of shocks.  Shock waves directed at the area of maximum tenderness, 1500 shocks per session at 0.2 mJ/mm2 energy flux density.
The control group received placebo treatment (bubble wrap was used as a barrier to prevent shock waves from reaching the tendon).
	Outcome Measures:
· VAS
· Functional Index of Lower Limb Activity (FIL) 
· EuroQol (EQoL) generalised health status questionnaire

· Clinical assessment

	
	Treatment Group

22 patients
	Control Group

27 patients
	
	Results:

No treatment effect from shock wave therapy
Two patients had Achilles tendon rupture 2 weeks after commencement of treatment



	
	Inclusions:
Older than 18 years
Achilles tendon pain for over 4 months
	
	

	
	Exclusions:

Pregnancy
Local malignancy

Coagulopathy

Pacemaker
	
	

	
	Study limitations:
· Small sample size


	
	Methodological Score:
1-


TABLE 4.  EVIDENCE TABLES FOR SYSTEMATIC REVIEWS

	Reference:   Harniman et al (2004)
	Reference Number: 15


	Design Description
	Method
	Method
	Outcomes

	Systematic review of publications on the rotator cuff tendonitis

	Description:
Systematic review of publications on ESWT for calcific and non-calcific tendonitis of the rotator cuff.  
	Systematic review conducted by 2 independent reviewers.

	Outcome assessments:
· The Constant score 
· Pain

· Subjective improvement

	
	Inclusions:
1. Study design: case series, cohort studies, case-control studies, controlled clinical trials, RCTs involving more than 20 subjects.
2. Population: patients receiving ESWT for calcific or non-calcific tendonitis
	
	Results: 

· Moderate evidence that high-energy ESWT is effective in treating of chronic calcific rotator cuff tendonitis with the focus of shock waves on the calcific deposits.

· Moderate evidence that low-energy ESWT is not effective in treating chronic non-calcified rotator cuff tendonitis.

Conclusion:
· High quality RCTs are needed to validate the existing evidence.


	
	Exclusions:

· Studies that did not meet the inclusion crtireria
· Articles in languages other than English and French
	
	

	
	Selection Notes:
16 trials have been selected for the review: 5 RCTs, 5 controlled clinical trials and 6 case series and cohort studies.

	
	Methodological Score:
1-


	Reference:   Grant et al (2004)
	 Reference Number: 14


	Design Description
	Method
	Method
	Outcomes

	Systematic review of publications on rotator cuff pathology

	Description:
Systematic review on evaluation of interventions for rotator cuff pathology
	Systematic review of the studies that met the inclusion criteria.  Three studies on ESWT were appraised.

	Outcome assessments:
· Pain

· Function and disability

· Strength

· Patient satisfaction

· Return to work 

	
	Inclusions:
Studies of surgical and non-surgical interventions for rotator cuff pathology, including full and partial thickness tears, lesions, tendonitis and tendinopathy of supraspinatus,, infraspinatus, and subscapularis tendons, impingement syndrome (stages I, II and III), calcific tendonitis and bursitis.
	
	Results:

Treatment with high-energy shock waves resulted in significant therapeutic benefits in 2 of 3 studies. In the 3 study a placebo group showed the same improvement as the treatment group at the final follow up.
Conclusion:
The results of 3 studies were inconsistent.  

	
	Exclusions:

· Publications in languages other than English
· Studies that assessed interventions for non-rotator cuff shoulder disorders and rotator cuff pathology associated with rheumatologic pathology 
	
	

	
	Selection Notes:
Studies including meta-analysis, systematic reviews, RCTs, cohort studies and case series were evaluated.
	
	Methodological Score:
1-


	Reference:   Bisset et al (2005)
	Reference Number: 3


	Design Description
	Participants
	Method
	Outcomes

	Systematic review and meta-analysis of physical interventions in treatment of lateral epicondylalgia
	Description:
Systematic review and meta-analysis of clinical trials on physical interventions for lateral epicondylalgia.  The physical interventions included non-electrotherapeutic (exercise, manipulation techniques, orthotics and taping, & acupuncture), electrotherapeutic methods (laser, ESWT, electromagnetic field and ionisation, US and photophoresis) and combined physical interventions (deep friction massage, US and exercise).
	Appraisal and meta-analysis of 28 high quality studies by 2 qualified PEDro assessors.
Out of total 8 studies on ESWT only 2 satisfied the quality requirement of this review. 

	Outcome Measures:
· Pain

· Grip strength

· Functional improvement

	
	Inclusions:
· Studies with participants diagnosed with tennis elbow or lateral epicondylitis
· Studies that used a relevant physical intervention that was defined as any intervention that was physical in nature, not solely pharmaceutical or surgical

· Studies that compared a physical intervention with another intervention, ie medications.
	
	Results:

The pooled data showed no significant therapeutic effect on pain VAS or global improvement 4 to 6 weeks after treatment.

Conclusion:
ESWT is not beneficial for treatment of tennis elbow.

	
	Exclusions:

· Studies that compared 2 physical interventions
· Studies involving comparison between physical interventions and surgical treatment.
	
	

	
	Selection Notes:
The modified PEDro rating scale used to evaluate methodological quality of RCTs.  Only studies with the score of >50% were deemed of suitable quality to be selected for the review.
	
	Methodological Score:
1+


	Reference:   Buchbinder et al (2006)
	 Reference Number: 4


	Design Description
	Method
	Method
	Outcomes

	Systematic review on effectiveness of ESWT in treatment of lateral elbow pain
	Description:
The review included nine trials that randomised 1006 participants to ESWT or placebo, and 1 trial that randomised 93 patients to ESWT or steroid injection. 
	Two independent reviewers assessed the methodological quality and extracted data from 10 RCTs.  

Methodological quality criteria: 
· Appropriate randomisation

· Allocation concealment 

· Blinding

· Number lost to follow up

· Intention to treat analysis

	Outcome Measures:
Overall pain, pain at rest and with activities, function/disability (Disabilities of the Arm, Shoulder and Hand) and the Upper Extremity Function Scale, quality of life, Roles and Maudsley score, grip strength, satisfaction with abilities to perform full activities and sport, composite endpoints of ‘success’ or treatment and adverse effects

	
	Inclusions:
· All RCTs comparing ESWT vs placebo or another treatment modality, or varying protocols of ESWT application. 
· Studies of adults (>16 years) with lateral elbow pain

· Studies of various soft tissues pathologies and pain due to tendonitis at all sites when >90% of participants in the study had lateral epicondylalgia
	
	Results: 
4 trials reported significant diffirences in favour of ESWT, 5 studies reported little or no benefit of ESWT over placebo

Meta-analysis of pooled data indicated that most benefits observed in the positive trials were not statistically significant 

Conclusion: 

· Balance of evidence suggests that ESWT has minimal benefits compared to placebo

· This systematic review does not support the use of ESWT for lateral elbow pain



	
	Exclusions:

RCTs that included participants with a history of significant trauma or systemic inflammatory conditions (ie rheumatoid arthritis)
	
	

	
	
	
	Methodological Score:
1+


	Reference:   Stasinopoulos & Johnson (2006)
	 Reference Number: 37


	Design Description
	Method
	Method
	Outcomes

	Systematic review of RCTs assessing effectiveness of ESWT in treatment of lateral epicondylitis 
	Description:
Seven relevant trials with satisfactory methodology were examined.  The sample size in the studies varied from 20-21 to 136-137 patients with lateral elbow pain per intervention group.  
	The quality of the selected studies was assessed using the system adopted from Chalmers et al (1):
An arbitrary score of 70% is an indication of a high quality design of therapeutic trials; score 40-69% indicates satisfactory quality; score below 40% suggests low quality.  Five out of seven studies were given a score indicative of satisfactory quality, with 2 trials graded as high quality studies.

	Outcome Measures:
· Pain (scales or description)
· Function (scales, tests or description)

· Grip strength (pain-free or maximum)

· Global measure (overall improvement, proportions of patient recovered, subjective improvement of symptoms)

	
	Inclusions:
· RCT with or without follow up
· Patients > 18 years

· Patients treated for tennis elbow

· Treatment with ESWT evaluated against a) placebo; b) no treatment; c) another treatment, conservative (physiotherapy or medical) or surgical
	
	Conclusion:
· Conflicting results were found

· Dose-response modality and the optimal treatment option have not been established
· Well designed clinical trials are required to provide robust evidence of ESWT effectiveness in treatment of tennis elbow 

	
	Exclusions:

· RCTs were ESWT was given as part of the treatment (ie ESWT in a combination with NSAIDs or ESWT and exercise programme)
· Publications in languages other than English
	
	

	
	
	
	Methodological Score:
1+


	Reference:   McLauchlan & Handoll
	Reference Number: 24


	Design Description
	Method
	Method
	Outcomes

	Systematic review of publications on treatment of Achilles tendonitis
	Description:
Data extracted from the trials were independently examined by 3 reviewers using a pre-derived data form and entered into analytical software by 2 reviewers.  
	Systematic review of 9 clinical trials examining the effectiveness of various treatment options for chronic Achilles tendonitis in adults. 
The trials selected for the review were on any treatment, including changes in training regime, pharmaceuticals (oral or topically administered steroids) or surgery.

	Outcome Measures:
· Return to pre-injury level of activity
· Recurrent injury/symptoms

· Pain (including on palpation)

· Complications of interventions including tendon rupture

· Data from other outcomes of clinical relevance, including validated functional outcome measures, where available

	
	Inclusions:
Randomised or quasi-randomised trials of treatment for acute or chronic Achilles tendonitis in adults
	
	Conclusion:
There is no agreement on the most appropriate treatment of Achilles tendonitis, which suggests that no treatment is particularly effective in changing the natural history of the condition

	
	Exclusions:

· Studies focusing on pathological tendonitis
· Trials comparing different dosages of the same drug or drugs within the same class of drugs (ie different non-steroidal anti-inflammatory drugs) 
	
	

	
	Selection notes: 

No trials of ESWT were included in this systematic review 
	
	Methodological Score:
1-


1.
Chalmers T, Smith H, Blackburn Bea. A method for assessing the quality of a randomised control trial. Control Clinical Trials  (2): 31-49, 1981.



� Sympathetic dystrophy or Regional Pain Syndrome
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