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Subchondral bone pathology is a highly prevalent pathology of the athletic horse. It
can affect many sites within joints, with the carpus and the third metacarpal/metatarsal
bone being frequent sites in the racehorse, whilst the femoral condyles are also
frequently affected in sport horses. Many forms of chronic osteoarthritis (OA) also affect
the subchondral bone to a greater or a lesser extent, for instance in small tarsal joint
OA. The condition which we refer to as palmar/plantar osteochondral disease (POD) of
the third metacarpal and metatarsal (MC/MTIII) condyles has previously been referred
to as traumatic osteochondrosis (Pool 1996) in the equine veterinary literature, and
is an exemplar of a subchondral bone disease. Although initially considered to be a
manifestation of osteochondritis dissecans (Hornof et al. 1981), this condition is now
believed to be a biomechanical disorder, resulting from repetitive overload trauma
in horses undergoing cyclic high intensity exercise (Pool 1996). The pathology of the
condition has been described (Pool 1996; Barr et al. 2008). Early findings include a
focus of bluish discolouration of the subchondral bone visible through grossly normal
articular cartilage. More severe changes include physical disruption of the subchondral
bone associated with varying degrees of pathology of the overlying articular cartilage.
Ultimately there may be collapse of the subchondral bone with ulceration of the articular
cartilage (Riggs 2006). In some cases these lesions have been reported to be associated
with catastrophic condylar fracture (Krook and Maylin 1988). The pathological changes
are clinically evident as a performance limiting lameness which may be bilateral or, in
some cases, quadrilateral and as a result the affected horse may present with a poor action
rather than overt lameness (Pilsworth 2003).
The epidemiology of the condition has so far been poorly described other than the
strong belief that the disease appears to occur only in animals used for racing disciplines;
however the disease has been observed in other horses used for fast galloping or other
sporting disciplines, for instance eventers and show jumpers. We have shown previously
in a post-mortem survey of 64 racehorses that POD had a within horse prevalence of 67%.
There was a significant linear relationship between grade of POD and grades of wear lines,
cartilage ulceration and dorsal impact injuries within the joint. There was a significant
relationship, but this was not linear, between grade of POD and grade of linear fissures.
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Using ordinal logistic regression, compared to condyles with grade 0 or grade 2 linear
fissures, condyles with grade 1 linear fissures were found to be more likely to have a lower
POD grade (Barr et al. 2009).
In an analysis of a separate cohort of 104 horses examined at post mortem we
demonstrated through multilevel ordinal regression analysis showed that the grade of
POD was significantly higher in the forelimb compared to hind limb. In the forelimb there
were higher POD grades medially (P=0.005) whereas in the hind limb the grade of POD
was higher in the lateral condyle (P=0.03). There appeared to be no difference between
left and right forelimbs and this was consistent even after analysing fore and hind limbs
separately.
There was a significant positive relationship between POD grade (i.e. as the grade of
pathology increased the probability of higher grades of POD increased) and the following
pathologies: grade of cartilage loss on the condyles ; grade of dorsal impact; grade of
cartilage loss on the sesamoids and the grade of wear lines. Horses with signs of marginal
remodelling were also more likely to have higher grades of POD (Pinchbeck et al. 2013a)
More recently we have performed epidemiological studies to identify risk factors for
POD in a cohort of 164 horses euthanased at the HKJC in which the grade of POD was
assessed at post-mortem examination and the horses history obtained from veterinary,
training and racing records at the HKJC. Univariable analysis showed that a number of
racing variables had significant associations with grade of POD. Those with odds ratio less
than one and therefore associated with an increased probability of being in a higher POD
grade categories were racing before import into Hong Kong; greater age at retirement;
increasing number of races in Hong Kong, in lifetime, on turf, at either Happy valley or
Sha tin racecourse; increasing number of racing seasons; increasing number of races per
season; increasing total lifetime race distance and increasing average race distance over
life career or in most recent season; increasing race earnings over lifetime and increasing
number of intervals up to 16 weeks between racing (Pinchbeck et al. 2013b).
Those with odds ratio greater than one and therefore associated with a decreases
probability of being in higher POD grade categories were fewer and included starting
racing career at an older age; increasing time between retirement or last race and the
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time of death or euthanasia; an increasing number of intervals of greater than 16 weeks
duration during the lifetime racing career. Variables with no significant effect included
import age or age of first race in HK, earnings and performance in the most recent racing
season and the horses average or peak weight during its career (Pinchbeck et al. 2013b).
We have had the opportunity to examine approximately 70 condylar specimens from
racehorses by a variety of techniques including confocal microscopy, back scattered
electron microscopy, point source digital radiography, microCT, Clinical MRI and CT, as well
as gross pathology and conventional microscopy.

Our data supports the hypothesis that subchondral bone pathology in the horse occurs
as a result of conflicting process that interact between strenuous race training, and
resorptive processes that may occur as a result of periods of rest. Avoidance or treatment
of such injuries may be best managed by developing interventions relating to duration of
strenuous exercise and periods of rest. The interactions associated with bone formation
and resorption, and the role of bone fatigue injuries has been the subject of a recent
comprehensive review (Martig et al. 2014).
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