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1. Introduction 

Lameness, and more specifically, joint disease, 
causes significant loss of use of athletic horses and 
has a large economic impact on the horse industry. 
Despite numerous medical treatments, novel treat- 
ments are needed. Recent experimental evidence 
and anecdotal clinical impressions of extracorporeal 
shockwave therapy (ESWT) for the treatment of os- 
teoarthritis (OA) have been reported.13 Unpub- 
lished clinical studies in dogs have shown promising 
results, as have anecdotal reports on treating shoul- 
der, pastern, and coffin joint OA in horses. This 
information led to the completion of the current 
study comparing ESWT to Adequanma and sham 
treatments in horses. 

2. Materials and Methods 

This study was a blinded, experimentally controlled 
randomized block design that used 24 horses in an 
established model of OA.4 On day 0 of the study, 
arthroscopic surgery was performed on both midcar- 
pal joints of all horses, and OA was induced in one of 

the midcarpal joints. On day 14, horses were di- 
vided into three treatment groups: sham control, 
positive control, and shockwave treated (Fig. 1). 
The sham control group was treated similarly to the 
shockwave treated group in all respects, except that 
bubble wrap was applied to the probe end to absorb 
all of the energy. The positive control group re- 
ceived intramuscular ~ d e q u a n ~ "  administered ev- 
ery 4 days for 28 days. The shockwave-treated 
horses received ESWT on days 14 and 28 using a 
versa'I'ronBb 12-mm probe. Specifically, the ESWT 
protocol was 2000 shock waves at  the E4 energy 
level on study day 14 and 1500 shock waves at  the 
E6 level on study day 28. The energy was delivered 
mainly to the intercarpal joint capsule attachment, 
but some energy was delivered to the area of frag- 
mentation (-20% of the shocks). 

On day 14, the horses began a strenuous exercise 
regimen 5 dayslwk for the remaining 8 wk of the 
study. Synovial fluid and serum were assessed every 
other week for total protein concentration, white blood 
cell count (WBC), and level of the inflammatory 
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Placebo Sham Systemic Treatment Placebo Shockwave specific carpal joints are indicated. 

marker, prostaglandin E, (PGE,). Additionally, bio- 
markers for aggrecan synthesis (CS-8461, proteogly- 
can release (sGAG), type I1 collagen synthesis (CPII) 
and type I and I1 collagen degradation (COL2-31 
4Cshort), and bone synthesis (osteocalcin) were esti- 
mated. Horses were assessed for lameness using the 
AAEP grading scale every 2 wk. At the termination 
of the study, operated joints were evaluated grossly, 
and tissues were harvested for biochemical and rou- 
tine histologic examinations. 

statistical analvsis used both a mixed model anal- 
ysis of variance and discriminate analysis, with p 
values <0.05 considered significant. 

3. Results 

Induction of OA resulted in a significant increase in 
lameness in the corresponding limbs. Significant 
improvement in clinical lameness (1.7-fold) was 
noted at the first evaluation time point post-treat- 
ment (14 days) in the ESWT-treated horses com- 
pared with both the sham and positive control 
groups. This significant improvement was also 
noted for all subsequent evaluation periods (days 42, 
56, and 70). No significant difference was noted 
between the sham and positive control horses when 
compared at similar time points. However, the pos- 
itive control group had significantly improved in 
lameness by day 70 compared with day 14, whereas 
the sham control group had no significant improve- 
ment in lameness. 

Both the positive control and ESWT horses had 
significant improvement in synovial fluid total pro- 
tein levels (up to 1.3-fold) within 14 days of treat- 
ment, indicating less synovitis compared with the 
sham control horses. Improvement with ~ d e ~ u a n @ ~  
and ESWT treatment was also noted in the amount 
of glycosaminoglycan released into the bloodstream 
14 days post-treatment. 

No significant differences were noted in the gross 
and histologic examinations of the tissue comparing 
any of the treatment groups. 

4. Discussion 

This study used an established model of OA that has 
been used to test various medical treatments for 
arthritis, such as intra-articular corticosteroids, in- 
travenous hyaluronan, and intramuscular pentosan 
polysulfate. Furthermore, the induction of arthri- 
tis has been shown to result in clinical lameness 
and histologic and biochemical alterations. These 
changes are noted in both the soR tissue and in the 
articular cartilage. Treatment with ESWT reduced 
the clinical signs of pain measured by lameness 
evaluations; Pain was even reduced 42 days after 
the last treatment, the longest time point measured. 
There was, however, no significant improvement in 
response to flexion of the carpus. This suggests 
that the improvement in lameness was not caused 
by local desensitization of the region or more specif- 
ically, the joint capsule. Concurrently, a parame- 
ter of synovitis, synovial fluid total protein, was 
significantly reduced, suggesting a possible mecha- 
nism for the treatment effect of ESWT. At the 
gross or histologic level, improvement was not seen 
with either ESWT or ~ d e ~ u a n @ "  treatment and 
thus, would not be considered chondroprotective in 
this model. These findings would suggest more of 
an effect on the soft tissues surrounding the joints 
compared with the articular cartilage. Computer 
tomography and bone rate formation studies are 
being analyzed on these horses and may yield more 
information on whether or not ESWT improved the 
treated horses. 

The results of this study suggest that ESWT is an 
effective method of reducing clinical lameness and 
synovitis but does not significantly improve gross or 
histologic progression of arthritis. Therefore, it 
would be best considered in combination with a 
chondroprotective agent. Also, further work evalu- 
ating ESWT in clinical cases of joint disease is de- 
finitively warranted. 
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