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• What is Extracorporeal Shockwave Therapy?

• Define common indications for use

• Evidence of efficacy for common chronic 
tendinopathies



What are sound waves?
• Sound waves are mechanical waves in which 

vibrations propagate as acoustic waves 
through a medium (solid, liquid, gas)

• Amplitude – Amount of energy in a wave. In 
sound this refers to the magnitude of 
compression and expansion experienced by 
the medium the sound travels through

• Sound waves are made of areas of high 
pressure alternated by low pressure. High 
pressure are peaks and low pressure are 
troughs. Distance between the two is the 
wavelength

• Velocity = Frequency x wavelength

• Frequency = Cycles per second



Ultrasound Waves vs. Shockwaves
• Ultrasound Waves are high frequency, low amplitude (low pressure) 

waves, with periodic oscillations.

• Shockwaves are characterized by a single mostly positive pressure pulse 
followed by a small negative pressure pulse resulting in much lower 
frequencies. The single pulse has a substantially higher pressure 
amplitude than Ultrasound resulting in nonlinear propagation through 
mediums.



Shockwave generation
• Two distinct forms of Shockwave therapy – The unifying principle is the conversion of 

energy into targeted acoustic shockwave energy.

• Focused shockwave therapy 
• Three forms of Focused used in commercial devise 
• Higher peak pressures with rise times as fast as 10ns
• Penetration depth up to 10cm

• Radial shockwave therapy
• Compared to F-SWT waves generated reach lower speeds and generate lower peak pressures
• Lower peak pressures with rise times of 1-5ms
• Generally, treat more superficial structures with penetration depth dropping significantly after 1.5cm

• In general, Focused can penetrate deeper tissues and provide more mechanical disruption

• The physical effects are related to the energy per unit area (EFD) which is commonly 
thought of as the “dosage”





How does it work?
• The precise mechanism is not completely understood

• It has become increasingly clear however that the mechanical stimulus of a shockwave 
induces signaling pathways in treated cells. This is known as mechanotransduction.

• ESWT stimulates the release of VEGF from Extracellular matrix in turn promoting 
neovascularization.

• Upregulation of TGFb1 and IGF-1 which stimulate tenocyte and collagen proliferation

• Scleraxis upregulation a Transcription Factor important in tenocyte proliferation and 
tendon growth

• Mechanical stimulus leads to increase in intracellular RNA Which stimulates TLR3 
leading to an inflammatory response.

• Numerous other proposed pathways



Common Indications
• Achilles Tendinopathy

• Patellar tendinopathy

• Lateral Epicondylopathy

• Rotator Cuff Calcific tendinopathy 

• Plantar Fasciopathy

• Hamstring tendinopathy

• Trochanteric pain syndrome – Gluteal tendinopathy

• Dupuytren’s disease

• Tibial Stress Syndrome

• Myofascial pain syndromes

• Delayed or nonunion fractures



Lateral Epicondylitis



• A meta-analysis of 13 RCT with 1035 patients

• Patients randomly assigned to ESWT or Placebo/Other intervention

• Primary outcomes were pain evaluation by VAS and Grip strength

• Pooled data analysis showed statistically significant improvement in both 
pain and grip strength 

• A few specific studies stuck out



• 78 patients in a placebo randomized controlled trial.

• All participants were tennis players with recalcitrant lateral epicondylitis of at 
least 12 months duration

• At 3 months statistically significantly higher improvement in pain and function in 
the ESWT group compared to sham procedure

• 65% of treatment group at least 50% reduction in pain compared to 28% in 
placebo



Is It all Good?

• One of the 13 randomized controlled trials found no significant difference 
compared to corticosteroid at 8 weeks follow up.

• Corticosteroid in chronic tendinopathy classically shows short term 
improvement with poor long-term outcomes.



• Randomized control trial of 60 patients divided into 3 treatment groups; Corticosteroid 
injection, autologous blood injection, ESWT.

• Thomsen provocative test, upper extremity functional scores and max grip strength utilized 
as primary outcomes.

• While Corticosteroid showed significant improvement in all three primary outcomes at 4 
weeks compared to either intervention.

• By 52 weeks success rate of corticosteroid was 50% and success rate of autologous blood 
product and ESWT was 83.3% and 89.9% respectively)
• At 52 weeks ESWT most significant improvement in all three metrics.



Mid Portion Achilles Tendinopathy



• A Meta Analysis of 7 RCT reviewing ESWT therapy vs. Sham ESWT, eccentric 
loading, or as an added intervention to eccentric loading.

• Mean sample size of 57 with a range of 43-75 participants

• Outcome measures include Pain and functional grading scales (VAS, VISA-A, 
AOFAS)



• Two studies looking at ESWT versus 
sham procedure found no statistical 
difference

• Still improvement from baseline

• One found no difference between ESWT 
and Eccentric loading but both were 
better than no intervention

• Four of the seven found statistically 
significant benefit from ESWT 
compared to control

• ”Suggests that ESWT is a safe and 
effective modality for treating 
midportion Achilles tendinopathy”



Insertional Achilles Tendinopathy



• 50 patients with chronic (>6 months) of recalcitrant insertional achilles tendinopathy

• All had received prior treatment for 3 months without success
• Local injections with anesthetic or corticosteroid,
• NSAIDs
• Physiotherapy 

• Patients randomized to eccentric loading or Radial Shockwave

• At four months post intervention VISA-A and pain scores improved in both groups 
however shockwave showed statistically significant more favorable results
• VISA-A improved from 53 to 80 and pain reduced from 7 to 3. These results were stable at a year



Patellar Tendinopathy



• RCT with 50 patients randomized to ESWT group or Conservative group (NSAIDs, 
Physiotherapy, exercise program, and knee strap)

• Primary outcomes include VISA-P assessment score and Pain score

• At 2 and 3 year follow 90% of the ESWT group reported excellent or good overall 
results with an increase in the VISA-P score from 42.57 to 92.0

• The control group of conservative therapy at 2 and 3 year follow up reported no 
excellent results and 50% good results. VISA-P scores went from 39.25 to 41.04.



• RCT consisting of 46 patients with history of patellar tendinopathy. Groups 
randomly assigned to 2 treatment groups
• 2 autologous PRP Injections over 2 weeks

• 3 sessions of focused ESWT

• Primary outcomes based on VISA-P and VAS pain scale. Outcomes assessed at 2, 
6, and 12 months

• Patients in both groups showed statistically significant improvement of symptoms 
at all follow up assessments. PRP showed better improvement than ESWT at 
6/12 month follow ups. 



One more on Calcific Rotator Cuff Tendinopathy



• Retrospective study consisting of 46 patients with homogenous calcific deposit of the 
supraspinatus tendon who failed 6 months of conservative therapy.

• 22 underwent arthroscopic debridement 24 underwent Radial ESWT

• Follow up 24 months after treatment demonstrated 82% of patients in the surgical 
treatment arm report good or excellent results with no calcific deposit in 87% of 
patients. This was compared to 71% of patients in the ESWT arm reporting good or 
excellent results with 58% having resolution of calcific deposit.

• Conclusion was ESWT was similar to arthroscopic debridement



My Thoughts and Conclusions

• ESWT is a safe minimally invasive intervention

• Data suggests benefit in chronic tendinopathy even recalcitrant cases

• Likely best as an addition to high quality rehabilitation

• Should be considered an addition to the treatment toolbox for chronic 
tendinopathy
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