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Indications in Veterinary 

Medicine 
 Bone - Tendon/Ligament interfaces 

 

 Sole use or in combination with other 

regenerative therapies 

 

 Other “positive biologic” applications 

 Wounds 

 Implants 

 



 Collagenase induced 

lesions bilaterally 

 ESWT 1500 pulses 

0.29 mJ/mm2 2 times 

 Euthanized at 4 and 

16 weeks after 

completion of 

treatment 

 



Treated Control 

At 16 weeks increased 

tenocytes with more 

organization and 

neovascularization 

 



10% ↑ tensile strength at 

16 weeks 

 Increased hydroxyproline 

 content 



 

• New capillary and 

muscularized vessel 

at 4 –6 weeks post 

treatment 

 

• Induce 

neovascularization of 

bone tendon junction 

Wang C et al, 2002 



Approximately 

11% of dogs will 

have cruciate 

ligament disease 



 13/27 Develop Patellar Ligament Desmitis 



• 600 pulses, 0.18 mJ/mm2 

• 5 mm depth focused electrohydraulic shock wave 

• 4 and 6 weeks postoperative 



Least Square Means Thickness (cm) at 3/4 

Distance by Group 

 Patellar Ligament Desmitis 

 Potential for nonunion 

 Synovitis / Osteoarthritis 
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Ultrasound Results  

Total of 5 Zones 

 

Treated 
Control 



14 

11 

18 

Control, 50x 

Treated, 50x 



Conclusion 

 ESWT  improved the rate of healing 

 

 ESWT resulted in a stimulation of 

fibroblasts 



 10 horses 

 Bilateral rear limb suspensory desmitis 

with collagenase 

 3 Tx @ 3 wk intervals with ESWT 



 ESWT treated ligaments had smaller 

%Lesion from 6 weeks onward 

 Greater number of small collagen fibrils 

@ 14 weeks 

Control Treatment 



 Increased expression of TGFB-1 staining 

fibroblasts @ 14 weeks 

Control Treatment 



 No significant 

changes for any of 

the 3 variables at MIZ 

or for sums 
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  Neovascularity of 

 collagen bundles 
 

P<0.001 



Tendon – Ligament / Bone 

Interfaces  
 Good to treat in all species 



Shock Waves as a Component 

of Regenerative Medicine  
 Regenerative therapy • Platelet rich plasma 

(PRP) 
 
• Bisphosphonates 

 
• Bone marrow derived 

stem cells 

 
• Adipose derived stem 

cells 
 

• Shock wave 

 

 

How do we blend these 

together??? 



Both groups improved 

 

The PRP group improved more. 



 Conclusion:  It therefore seems possible that 

combining the two methods, ESWT procedures 

to infiltrate PRP and growth factors, could be a 

successful approach. 



3 year TB filly 

 

July 

PRP & Controlled Exercise 



September 



November,  increased exercise to try to stimulate 



January, limited healing, started ESWT 



April   



5 year Std Bred Gelding 

 

November 

January 



Shockwaves induce 

bone healing through 

proliferation and 

differentiation of 

osteoblasts and 

reduction of  

pro-osteoclastogenic  

factors.  
 

 



Shock Wave Therapy on Equine 

Bone 

12.5x 



Bisphosphonates 

 Prevention of osteopenia by induction of 

osteoclast apoptosis 



Tiludronate 

 Non-nitrogen 

containing compound 

 Tildren® 

 Methods of 

administration 

 IV bolus doses 

 CRI 

 IA  

 

 







Stem Cells and SWs 

 

 Effect on Injected and Naturally Occurring 

MSCs 



 

 Conclusion:  The 

present results show 

significant effects of 

shock waves on stem 

cells in vitro.  







These data indicate it is likely 

possible to administer multiple ESWT 

treatments to injuries also treated 

with MSCs without harming the 

repair response of transplanted 

MSCs and likely stimulating it. 



May 31 

January 18 

6 yr QH mare 

PRCA barrel racing 



 10 yr Pinto Mare 

 Junior Jumper 

 Adipose Derived MSCs and SWT 



90 days 



Combinations of Biologics and 

Shockwaves 
 Routinely performed 



Additional Applications 

 Wounds 

 Nonunions 

 Septic implants 

 Numerous other potential applications 

 







 Wounds of equine 

distal limb 

 Lack of soft tissue 

cover 

 Significant time to 

healing 

 Exuberant granulation 

tissue 

 Poor cosmetic 

outcome 

 



Materials and Methods 

 Six horses, 2-6 years old 

 5 cm diameter tattoo 

 Horizontal lines at center 

 

 



Results 
 Mean time to healing  

 Treated – 75.8 +/- 14.3 days 

 Control – 90.3 +/- 19.6 days 

 P = 0.05  

 Wound area  
 Significant difference at days 27,31,34, and 37 

 



Results 

 Epithelialization and Contraction 

 Epithelialization 

 Significant difference at days 24 and 31 

 Contraction 

 Significant difference at day 27 only  



Discussion 

 Two week difference in time to healing 

 Contraction vs. Epithelialization 

 

Growth factors 

 ESWT stimulates VEGF and TGF-β1 
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 Signalment 

 6 year old MN Beagle cross 

 History 

 Referred after sustaining gunshot injury to left 

foreleg 

 Radiographs 

 Highly comminuted distal left humeral fracture 



“JOJO” - Preop 



“JOJO” - Immediate Postop 



13 wks Post 

ECSWT 

7 wks Post 

ECSWT 

12 wks Post - Op 

(Pre ECSWT) 



T 

Thank you 


