INDIVIDUAL EFFECT OF EQUINE DIGITAL MORPHOMETRIC PARAMETERSON JOINT KINETICS: A
SENSITIVITY ANALYSIS
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INTRODUCTION

Excessive biomechanical stresses are commonly bdligy
be important in the pathogenesis of various osteodar
disorders [1]. In order to explain better the relatbetween
equine digital morphometric parameters and biomeicha
stresses, a sensitivity analysis has been perforteed
compare individual effect of each equine digital
morphometric parameter on kinetics.

METHODS

contact force components were significanfx(.05) higher
(Figure 2).

One Warmblood horse was used (body mass 450 kg). Ana

inverse dynamic analysis was executed, using edligital
morphometric parameters (segmental length (L), sataghe

angle @) and moment arms of muscles (dm)) combined to

published kinematic [2,3,4] and kinetic [5] datdenet joint
moment (M(t)), the muscle force (MF(t)) and joirdntact
force components (CF(t)) were estimated for thied&tjoint
(Figure 1) during the stance phase of the trot £im/
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Figure 1. Estimation of the M(t), the MF(t) and CF(t) during
a trot simulation, using digital morphometric pasdets.

Kinetics and

Kinematics
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In order to test the sensitivity of the resultariorphometric
parameter changes, the net joint moments, the midsate
and joint
repeatedly by letting the Lg, dm vary one by one with
respect to their nominal values. For each paramdier
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Figure2 : Effect of segmental ang(a), segmental length
(b) and moment arm of muscléy on the net joint moment
(green line), the muscle force (red line) and tietjcontact
force norme for the fetlock joint in the midstarufehe trot
(4ml/s).

Indeed, when the horse is moving, just as its sp@&leor the
surface on which it is moving has an influence, so
morphometric data (such asor L or dm) influence the net

joint moments, the muscle forces and joint contacte

components.

contact force components were calculated

CONCLUSIONS

This sensitivity analysis showed that morphometric

obtained results were compared between themselnds aparameters of the equine digit influence joint kime

with the ones corresponding to the nominal valuHse
individual effect of each parameter, in the netjohoments,
in the muscle forces and joint contact force conembs, was
made clear. One-way analysis of variance with riggea
measurements was used to test the effect of pazesr(ghree
levels), per unit body mass, in moments, in musciees,
and in joint contact forces componenis=0.05 ; statistical

components during motion. These results could b&uluse
understand better the relation between horse mborgho
mechanical loading and osteoatrticular disorders.
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