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POLYURETHANE HORSESHOES

MODIFY HOOF-GROUND INTERACTION,

Jessica N. Pol, DVM & Willem Back, DVM, PhD

Intreduction

Lameness is the most important couse of wasting in sport
horses. Joint injury and jcint diseases are the most
cemman causes of lameness, and together they represent
o major part of the coselood for equine clinicians.
inmediately affer initial ground contact, vertical landing
forces rapidly decelerate the hool and horizontol braking
forces reduce the l-pﬁﬂd of the limb 1o zero. This p-hu:-e i
colled the impact phase, which is considered 1o be the
mast crifical part of the stance phase for developing
injuries of the musculoskeletal system. Even under normal
min|ngim| condilions, repetitive impact loading may
to orficulor corfiloge degeneration and even later to

oevelopment of osteoarthritis. The vibrations generated in
the horse’s limb during each impaet
ore attenuated while they are
rorsmitted proximally. The relative
contribution of the ditferent structures
in the horse’s lower limb 1o the
domping of impoct vibrations has net
yet been clarified. Special shoeing
tpes are thought to dampen these
vibrations and s with signs of

in in the distal partion of the

relimb and shod with erfhopoedic
gam ing shoas oppear to rol more
mﬁf"ﬂbl:ﬁ Palyurethane shoes are
also believed to dompen impact
vibrotions, although experiments to
assess the effects of ort ic
shosing on impact vibrations have only
been describad in individual horses.
The purpose of this 51ud;f ws fo
quanfifafively compare hoof impact of
the forelimb in o group of horses
under different shoeing conditions.
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Materials and methods

Twalve sound warmblood horses were irotted by hand on
on asphalt trock at o mean speed of 3.5m/s under three
shoeing condifions [unshed, traditional steel shoes and
polyurethane shoes (Hippoflex®] in o latin square design
A tri-axiol occelerometer was fixed on the lateral hoof
wall of the left forelimb (Fig. 1) to record hoof
acceleration/ deceleration ol impact in three directions at
o sampling ency of 10kHz. The moximum amplitude

of vertical and horizontal forward/ backward
acceleration at hoof impact was calculoted from the
occelerafion-fime curves and was stafisfically compared
under the different shoeing conditions at o significance
level of p<0.05.
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Result Moles:

The variability of the maximum decelerotion between
horses and also in subsequent stride and frials was
large. Mean maximum deceleration amplitede (= 5.d.)
in verfical direction for unshed, steel shed ond
polyurethane shod condition was 504 219, 588
+293 and 343 £251 m/s’ and in the forward/
backward direction 202 2124, 204 77 ond 105
+43 m/s’ raspactively. The maximum amplitude in
verticol- ond forward/ backward-direction of the

rethane shoe wes significantly lower compared
to the ather bwo condifions [p<0.05). Differences
betwaen sieal shod and un condifion were not
significant, The vibrotion duration wes sgnificantly
shorter in the unshod condifion (72 +40ma] compared
bo the sheel shod (135 £70ms) and Hippoflex® shod
(140 £67ms) condifion (p<0.05).

Conclusion

Harses shod with HippoflexR shoes experience lower
vertical im k vibrations, with less friction than
in the mm unshod condifion. In foct,
HippaflexR shoes show more damping in the verticol
and mare sliding in the horizontal direction. Steel
shod condifion comes close 1o the natural unshod
conditvon. Attenvation of vibrations is beter in the
unshod condition compared with the other two
canditions, What the long-term effects of
mrﬂ;mﬂ!mﬁﬂ“ modificoficn of
impact ic ing prevents
esfpoarthrosis needs burther invesfigation,
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