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Lameness
By Nancy S. Loving, DVM, and Christy West

Knee Arthritis Treatments

duce lameness over five to seven weeks following administration of multiple doses.
In his presentation Frisbie reviewed treatment using either PSGAGs or HA directly
injected into knee joints at two, three, and
four weeks following an arthroscopically
induced chip fragment in each joint. A control group of horses received saline injections at the same intervals for comparison.
The 24 study horses were then exercised
five days per week until Day 70. Investigators collected synovial fluid weekly for
analysis, along with performing sequential
musculoskeletal exams, radiographs, and
MRI studies.
Both drugs had beneficial effects on
joint-related soft tissue structures, and
these effects were somewhat more pronounced with the PSGAGs. The intraarticular PSGAGs appeared to have more
potent effects than the intramuscular
form. HA provided better benefits of lessened cartilage fibrillation, the initial degenerative changes in osteoarthritis that
are marked by softening of the articular
cartilage and development of vertical
clefts between groups of cartilage cells.
There was further support that combining
HA with corticosteroids increases therapeutic benefits due to an additional mode
of action achieved by steroids that reduces
joint inflammation. When a joint is nonresponsive to treatment with corticosteroids, the use of intra-articular PSGAGs is
indicated.
In conclusion, Frisbie noted that both
intra-articular PSGAGs and HA demonstrate effective clinical sign- and diseasemodifying osteoarthritic drug benefits,
and they are useful for treating joint injuries, especially those with soft tissue involvement.

Frisbie urged practitioners to make an
accurate diagnosis, assess the clinical severity, and allow an appropriate rest period when implementing a therapeutic
plan. Decision for drug therapy must also
consider economic limitations and the
possible side effects. Currently, there are
many therapeutic choices, ranging from
non-steroidal anti-inflammatory drugs,
corticosteroids, PSGAGs, and HA, to novel
biologics such as interleukin-1 receptor
antagonist protein (IRAP)—also called autologous conditioned serum (ACS).
Historical studies have demonstrated
that either PSGAGs or HA significantly re-

Dusty Perin

The objective of joint therapy is to decrease pain using an osteoarthritic drug
that modifies clinical signs and to minimize further deterioration with a diseasemodifying osteoarthritic drug. At the 2008
American Association of Equine Practitioners convention, held Dec. 6-10 in San
Diego, Calif., David Frisbie, DVM, PhD,
Dipl. ACVIM, of Colorado State University’s Equine Orthopaedic Research Center, compared the use of polysulfated glycosaminoglycans (PSGAGs) and sodium
hyaluronate (HA) in arthritic carpal (knee)
joints.

In a study at Colorado State University, PSGAGs and HA had beneficial effects on joint-related soft
tissue structures, and these effects were somewhat more pronounced with the PSGAGs.
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The Board Test for Lameness
Extension tests (such as trotting a horse
off after he stands on a toe wedge for a
short time) are sometimes used to detect
certain lamenesses, but their use and in-

AAEP Wrap-Up

The Horse

March 2009

Sponsored by:

AAEP Wrap-Up 2008
terpretation is generally not very standardized between practices and practitioners.
Until now. At the convention one practitioner discussed a custom-made digital
extension device for measuring a horse’s
tolerance to digital extension in dorsal
(forward), lateral (to the outside), and medial (to the inside) directions. Hans Castelijns, DVM, CF, of Cortona, Italy, described
the device, his observations with its use,
and its implications for trimming/shoeing
changes.
The “board test” commonly used in Europe involves standing one hoof (usually
a front one) on the end of a long board
while the other hoof
is held up by an assistant. The clinician
slowly elevates the
other end of the board
in front of the horse,
then to the sides, and
observes whether the
horse becomes visibly
uncomfortable or the
opposite side of his
foot lifts off the board at a lower than normal angle. Castelijns developed a robust
metal “board” system that incorporates a
protractor and level into the handle to allow accurate measurement of the angle at
which a horse becomes intolerant to elevation.
After Castelijns developed the device, he
tested it on 250 clinically sound, recently
trimmed/shod horses to identify normal
ranges of elevation. They are as follows:
■ Dorsal elevation averaged 43.2°.
■ Lateral elevation averaged 18.8°.
■ Medial elevation averaged 19.8°.
He found that while dorsal elevation
anHe found that while dorsal elevation
angle before pain is quite variable between horses (likely due to wide variations
in conformation), medial and lateral elevation angles are “amazingly consistent
across breeds and conformation types.
“If you get less than 17° of lateral elevation or 18° of medial elevation, that’s clinical proof of a problem in my opinion,” he
said. The exception to this rule is if a small
lateral elevation angle goes with a large
medial elevation angle (or vice versa); in
this case, lateromedial (side-to-side) hoof
imbalance might be the culprit. For dorsal
extension, observing different values between feet (especially if one is steeper) is
not unusual, but he noted that any dorsal
elevation of less than 30° is “suspect.”
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He explained that extension tests stress
many different internal structures (tendons, ligaments, bursae, etc.), so they
won’t provide an exact diagnosis. However, testing will identify intolerance to elevation in one direction or another, which
helps guide therapeutic farriery to reduce
extension in that direction and promote
flexion. For example, a horse that shows
pain on dorsal elevation might benefit
from improved dorsal breakover, such as
with a shortened, beveled, and/or rolled
toe. Or a horse with reduced lateral elevation might like a shortened lateral hoof
wall or a shoe with a narrow lateral web

on track surface type and injury rates have
been confounded by varying conditions at
different track locations, said Setterbo. He
presented the results of a study conducted
at a single racecourse (Keeneland in Lexington, Ky.) directly comparing the effects
of dirt, turf, and a synthetic surface (Polytrack) on hoof acceleration and ground reaction forces (impact). The theory is that
lower acceleration and ground reaction
forces might help reduce injury rates.
For this study, four 3-year-old Thoroughbred fillies wore an acceleration
measurement package and a force-measuring shoe on their left forefeet during
trot and slow gallop
trials (horses moving
at about 3 meters per
second and 6 meters per
second, respectively).
The horses’ speeds and
number of trials were
limited to avoid fatigue.
“The synthetic surface
had the lowest values for
most peak ground reaction forces, acceleration, and mean vibration variables,” Setterbo reported. “The
synthetic surface maximum deceleration
during the hoof landing phase of stride was
81% of the dirt surface maximum and 66%
of the turf surface maximum. Turf had the
highest landing decelerations; likely it is
more resistant to the hoof digging in when
landing and pushing off.”
He cautioned that since only forelimbs
were evaluated, and at speeds that were
significantly slower than racing speeds,
the results might not be directly applicable to racing speeds. He also advised that
based on significant differences between
footing materials, weather, and maintenance programs between tracks and regions, “extending the results of this study
to encompass all synthetic track surfaces
should be done with caution. We are just
scratching the surface with this study, but
the comparative results do look promising
to start.”

Digital extension test values … give a rational
approach to lateromedial balancing of the foot. You
already know what the horse will like in terms of
shoeing mechanics.
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Dr. Hans casteligns
(which sinks deeper into soft ground than
the opposite wider one). This “stretches”
the lateral joint spaces and avoids the pain
on lateral joint compression found during
the elevation test.
“Digital extension test values do not
pinpoint a specific lesion; nevertheless,
they have great clinical value,” Castelijns
concluded. “They are extremely useful in
shoeing prescriptions when there is more
than one lesion found with diagnostic
imaging, and they also give a rational approach to lateromedial balancing of the
foot. You already know what the horse
will like in terms of shoeing mechanics.”—
Christy West
Editor’s note: Castelijns has no personal
financial stake in this digital extension device, which is manufactured by Colleoni.

Synthetic Racetrack Surfaces vs.
Dirt and Turf
“Injuries and fatalities are a major problem in the (Thoroughbred) racing industry,” said Jacob Setterbo, BS, a graduate
student at the University of California,
Davis. “There are about two racing-related
equine deaths per day due primarily to
musculoskeletal injury (in the U.S. and
Canada).” Thus, there is great interest in
any factor that can reduce the risk of musculoskeletal injury, such as track surface.
Until now, most epidemiologic studies

Navicular Bursa Injections
When a horse has pain in the rear half
of the foot, injection of the navicular bursa
(sac cushioning the navicular bone from
the deep digital flexor tendon) is often
considered as a treatment option. Corticosteroids (to control inflammation) and
possibly hyaluronate (HA, to improve the
bursa’s lubrication and decrease synovial
TheHorse.com/AAEP2008 43
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Courtesy Dr. Kevin haussler

in the SI joint occur along with
inflammation, or inflammation of
activation of other nearby joints
the soft, pliable membrane lining a
(the lumbosacral, sacrocaudal, and
joint) are the usual substances injectcoxofemoral joints) to generate loed, sometimes along with an antibicomotion.
otic to guard against infection. Chris
Complicated motions of the SI
Bell, DVM, an equine surgical resijoint include flexion, extension, latdent at the University of Saskatcheral bending, and rotation. The pelewan, presented a study on the effivis is not a rigid structure as previcacy of these injections at the 2008
ously thought, and it deforms with
American Association of Equine
all these SI movements. Haussler
Practitioners Convention, held Dec.
noted that sacropelvic pathology
6-10 in San Diego, Calif. The study
(deviation from normal that constiwas conducted during Bell’s interntutes disease) is usually related to
ship at Arizona Equine Medical &
a mechanical cause. For example,
Surgical Center.Twenty-three horses
asymmetry of the tuber sacrale (part
with forefoot heel pain diagnosed
of the pelvis just to either side of
with MRI and their navicular bursae
the spine), a condition known as a
injected as treatment were followed
hunter’s bump, is not localized only
for at least four months to see how
to the visible bump—there is also
well the treatment worked. All 35
pelvic deformation and bone remodfeet injected received triamcinolone
eling.
acetate (TA, a corticosteroid), and 18
Fifty-five percent of horses with
feet also received HA.
a chronic SI injury also have pelvic
Seventeen of the 23 horses (74%)
asymmetry associated with muscuhad “excellent” outcomes, defined as
lar imbalances, chronic lameness,
returning to full work (most within A sacropelvic specimen mounted in a materials testing system
compensatory gait forces, or other
two to four weeks) with no recur- (MTS) with reflective markers attached for measurement of
musculoskeletal injuries. Height
rent lameness; soundness continued pelvic and sacroiliac joint movements.
asymmetry of the tuber sacrale is
for an average of 7.3 months. Two
associated with SI joint luxation or subhorses had moderate outcomes, continuexercises with repetitive and isometric
luxation (dislocation or partial dislocaing light work, but with some lameness,
control of his haunches. Furthermore, a
tion) or a pelvic fracture. To determine
while four did not return to athletic funcvaulting horse is constrained to a circle,
which side of the tuber sacrale is nortion, including two that were euthanized
but he must provide stability of his back,
mal, it helps to look at the second sacral
for various reasons. No difference in suca jumping horse requires large propulsive
spinous process (the top of the second
cess between treatments (TA and HA vs.
forces to use his rear legs to launch over a
vertebrae—the five vertebrae of the saTA alone) was found.
jump, and a Thoroughbred racehorse at a
crum that are essentially fused together
“The poor and moderate outcomes corhigh-speed run experiences lots of forces
as one bone); the normal side will be in
related with erosion of the flexor surface
through his pelvis, while a cutting horse
line with that.
of the navicular bone and adhesions of the
needs agility and fine-tuned propriocepThe horse is stiffest in flexion and exdeep digital flexor tendon to the navicular
tive control and balance during rapid
tension movements, a bit less stiff with
bone,” Bell reported. “Outcomes were exhind limb movements. At the 2008 Amerilateral bending, and even less so with axcellent for navicular bursitis cases, likely
can Association of Equine Practitioners
ial rotation. Most propulsive movements
due to the anti-inflammatory effects of the
convention, held Dec. 6-10 in San Diego,
require stiffness to provide stability when
corticosteroids. Horses receiving less than
Calif., Kevin Haussler, DVM, DC, PhD, an
both hind limbs are on the ground. Yet
10 mg of TA responded poorly.
assistant professor at Colorado State Unihorses often don’t have both hind feet on
“Use of MRI is important in the accurate
versity, discussed the relationship between
the ground at the same time; usually there
diagnosis and prognostication for horses
motions at the SI joint to deformation of
is a leading or trailing limb or only one leg
with specific lesions that will not respond
the pelvis in the exercising horse.
contacting the ground. The result is some
favorably to navicular bursa injection,”
The SI joint is a modified synovial arasymmetry created by lateral bending or
Bell concluded.
ticulation (a joint in which the bone ends
axial rotation, and it is these positions
are covered by articular cartilage), and
that elicit the most pelvic deformation
the pelvis attaches the hind legs to the
Sacroiliac Joint Motion and Pelvic
and potential for injury.
body, provides stability with weight bearDeformation
Haussler notes that the principles dising, is a location for insertion of muscles
An equine athlete uses the pelvis and
cussed should help those who perform
and ligaments, and transfers large propulsacroiliac (SI) joint in many different
manual therapy achieve the greatest thersive forces for locomotion. Low mobility
fashions: A rope horse uses the pelvis
apeutic effect—lateral bending or axial
movements of the SI joint cause it to glide
to rapidly accelerate and decelerate, a
rotation techniques achieve the most moand shear and provide pelvic stability. AcStandardbred races at high speed at a
tion around the SI joint or the pelvis.
tions involving larger ranges of motion
constrained gait, and a dressage horse
44 TheHorse.com/AAEP2008
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Equine Bone Fragility Syndrome
Women aren’t the only ones suffering
from decreased bone density and bone
mass loss—horses in Central California
have experienced a systemic osteoporotic
disorder At the 2008 American Association of Equine Practitioners convention,
held Dec. 6-10 in San Diego, Calif., Amanda Murray, DVM, MPVM, of the University of California, Davis, presented a paper
on equine bone fragility syndrome, a systemic osteoporotic (characterized by a decrease in bone mass) syndrome identified
in specific areas of California and thought
to be caused by exposure to cristobalite.
This mineral is found in chalk rock in
the Carmel/Monterey Bay region and is
thought to occur in volcanic formations in
Sonoma and Lake Counties of California.
Exposed cristobalite-rich soils are readily
aerosolized when the ground is disturbed
by excavation.
This syndrome is thought to be associated with pulmonary silicosis (a silicate
dust-caused respiratory disease that in
humans might be accompanied by rheumatoid arthritis). With disease progression an affected horse suffers from skeletal deformities and, ultimately, pathologic
fractures.
In a previous study 19% of horses affected by bone fragility syndrome had concurrent pulmonary silicosis, and 58% of
horses with chest radiographs had signs of
lung disease. In many cases the pulmonary
disease can be silent (no obvious clinical
lung signs). This disease is not restricted to
any particular age, breed, or gender.
Skeletal deformities most often begin
with bowing of the scapula (shoulder
blade). While bone disease can manifest years after exposure to the mineral,
scapular bowing might be noted suddenly,
beginning on one side and progressing to
both shoulders. Excessive bone production leads to thickening of the scapular
spine and irregular contours of the scapula due to ongoing bone destruction and
resorption.
Another skeletal deformity that occurs
is lordosis (extreme swaying of the back).
Dropping of the tuber coxae (points of the
hip) of the pelvis can also be present. The
disease might affect the cervical vertebrae
(in the neck), causing reduced range of
motion, pain on palpation, and, in some
cases, reluctance to extend the neck to eat
off the ground. Only occasionally are there
skeletal changes in the lower limbs.
March 2009
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Respiratory disease might be characterized by flaring of the nostrils at rest. Pulmonary fibrosis (the formation of excess
fibrous connective tissue as a result of a
reparative or reactive process) related to
persistent inflammation caused by cristobalite crystals might be visualized on radiographs. Once a horse is exposed, these
crystals are not broken down, released, or
eliminated from the lungs.
Lameness is variable, as are gait abnormalities and stiffness. Early signs might
include vague lameness or stiffness. Nuclear scintigraphy that reveals the hallmark of multiple “hot spots” in multiple
bones is the best means of early diagnosis,
along with lung radiographs. Fluid washes of the lungs and trachea can used to
diagnose pulmonary disease.
Research at UC Davis is under way to
identify serum markers that can be used
for early detection. Current treatments
involve minimizing inflammation and distress. In advanced cases, the most humane
option is euthanasia. Prevention is key—
avoid excavation in endemic areas of this
mineral deposit, mulch or cover exposed

soil, and use sprinklers to decrease dust.

Thoroughbred Racehorse Exercise
History Predicts Bone Strength
Nearly 20% of fatal musculoskeletal injuries in Thoroughbred atheletes are due
to complete humeral (forearm bone) fractures, which often occur early in training
or following an prolonged layup. Rachel
Entwistle, BS, of the University of California, Davis, discussed the wastage that
occurs with humeral fractures in these
atheletes. Complete fractures are typically
characterized by a pre-existing, underlying
stress fracture (periosteal bone callus). In
Thoroughbred athletes this is often a bilateral disease (occurring in both front legs).
Entwistle explained that the maturity of
the callus that bridges the fracture line is
the best predictor of bone strength at the
injury site. She noted that bone strength
decreases in early stages of callus formation and attempts to return to normal with
maturation as bone modifies its structure
relative to its loading environment. Bonetissue changes can be detected early by
nuclear scintigraphy or MRI, and they can

Required reading for
responsible horse owners.
For more than 10 years, The Horse: Your Guide to Equine
Health Care has been essential reading for responsible
horse owners.
Subscribe today, and along with your full access to
TheHorse.com, you’ll receive 12 issues of The Horse
filled with essential information you need to know to
keep your horses healthy and strong. Order now and
SAVE OVER 72% off the cover price.
NO RISK. NO OBLIGATION.
Your satisfaction is absolutely guaranteed. If you’re
not completely satisfied, we’ll send you a refund for all
unmailed issues!

Save 66%
Subscribe now!
CLICK HERE or call 1-800-582-5604
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be seen later by radiography.
The study objective was to determine
the functional consequences of stress
fracture at both a common site (actual
point of stress fracture) and distal (lower)
site in the humerus, as well as to examine the relationship of bone strength and
exercise history. Entwistle and colleagues
hypothesized that bone tissue strength at
the stress fracture site would be altered,
yet the distal site would not be affected
by stress fracture. They also hypothesized
that bone tissue strength is altered by microstructural tissue changes likely affected
by exercise regimes.
The distal site successfully adapted and
recovered, but the site of stress fracture
did not adapt as successfully. Strength at
the affected site was dictated by amount of
bone tissue present. It was proposed that
the loading environment was likely the
mechanism that was preventing adaptation at the stress fracture site. If stresses
and strains are applied continuously to a
weakened area of bone that has sustained
a stress fracture, bone material cannot
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function appropriately; subsequently, it
deteriorates, defined as decompensation.
This is likely due to remodeling activity
related to intense exercise training with
accumulated micro-damage.
The humerus must adapt to changing
loads associated with racing and training, otherwise it becomes susceptible to
injury. In early stages of stress fracture
disease, a horse might present with lameness. However, no radiographic changes
are evident. Later in the disease process,
veterinarians can detect periosteal callus
on radiographs. Unsuccessful humeral
adaptation is characterized by decompensation, weakened bone material, and, in
some cases, complete fracture. Successful
adaptation is characterized by lack of injury and eventual blunting of the curvature
of the topmost rear region of the humeral
neck.
It is important to allow adequate recovery time for remodeling activity to initiate
and near completion before reintroducing
horses with humeral stress fractures to
high-intensity racing and training.

THEHORSE.COM LAUNCHES NEW
‘FACT SHEET’ SERIES

TheHorse.com has created a series of free Fact Sheets to give a short synopsis of a
variety of topics associated with horse health, care, management, and welfare. You
are welcome to read these online, download them to your computer, e-mail them to
friends, or print them out and share with your horse-owning friends or equine groups.

AVAILABLE FACT SHEETS INCLUDE:
Equine Cushing’s, sponsored by Emerald Valley
■ Failure of Passive Transfer, sponsored by Plasvacc
■ Insulin Resistance, sponsored by Emerald Valley
■ Joints, sponsored by Platinum Performance
■ Joint Injections, sponsored by Arthrodynamic Technologies
■ Metabolic Syndrome, sponsored by Platinum Performance
■ Pain Management, sponsored by Heartland Vet
Supply
■ Rhodococcus equi, sponsored by Plasvacc
■ Respiratory System, sponsored by Sweet PDZ
■ Strangles, sponsored by Zoologix
■ Supplements (General), sponsored by Platinum
Performance
■ Supplements (Joint), sponsored by Myristol Tryan
Enterprises
■ Thrush, sponsored by Vettec
■ Tying-Up, sponsored by Equine Sports Performance
■ Ultrasonography in Horses, sponsored by EI Medical
■ Upper Airway, sponsored by Flair
■ And many more ...
■
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Review of the Potential Indications
and Contraindications for Equine
Oral Joint Health Supplements
Although horse owners continue to
administer oral joint health supplements
(OJHS), a substantial proportion of these
products are substandard in quality, efficacy, and safety, according to a presentation given at the convention. Wayne McIlwraith, BVSC, PhD, DSc, FRCVS, Dipl.
ACVS, reviewed use of these products
from a paper he co-authored with Stacey
Oke, DVM, DVSc.
Manufacture of OJHS is mostly an unregulated industry with widespread lack of
quality control, including improper labeling practices (with incorrect, incomplete,
or misleading analysis of content), lack of
standardization of appropriate therapeutic dosing, and the potential for contamination with dangerous substances, such
as heavy metals, pesticides, dimethyl sulfoxide (DMSO), or other compounds prepared in the manufacturing plant. More
than one-third of the products do not
meet label claims. In addition, McIlwraith
is concerned that there is no mandatory
federal recording of adverse event occurrence with these products. And, there is
no incentive to perform any in vivo (in
the live horse, as opposed to samples in
a lab setting) research because there are
no requirements to demonstrate product
efficacy.
There is also no reported information
on interaction of OJHS with other pharmaceutical medications or with herbal
preparations, plus not all side effects of
OJHS have been recorded in veterinary
literature or are well-understood. For
example, there is some concern that glucosamine has the potential to increase insulin resistance, which is of great concern
in geriatric horses, particularly those at
risk for laminitis.
Previous studies on some OJHS might
have yielded favorable results, however
McIlwraith explained that many studies
are lacking in the scientific method that
requires controls, placebos, and objective
information gathering important to validating a research project. There are only a
limited number of peer-reviewed publications on in vivo findings regarding equine
OJHS. It is also valuable to ascertain what
company might be funding research of a
product so there is as little conflict of interest as possible.
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OJHS are perceived by horse owners
as safe and an economical alternative to
intra-articular or intramuscular joint therapies. The general impression has been
that these products are therapeutic for
treatment of osteoarthritis, for postoperative or post-traumatic management, and
they might have preventive applications.
One canine study involved feeding a glucosamine/chondroitin sulfate combination in advance of inducing osteoarthritis
and found that dogs pre-treated for three
weeks had less joint inflammation than
those not receiving the supplement. If the
product was given following induction of
osteoarthritis, then no improvement was
seen, suggesting that there might be a lag
time between administration and clinical
effects. McIlwraith suggests that prophylactic use of OJHS is theoretical and requires further investigation.
In a controlled study at Colorado State
University testing the effect of avocado and
soybean unsaponifiable extracts (ASU),
researchers found a significant decrease
in cartilage erosion in horses with experimentally induced osteoarthritis that were
given the extracts, although there were no
differences in pain or lameness. Although
not identical, a similar form of the studied
ASU product has been added to Cosequin
(produced by Nutramax), but no data on
this product has yet been attained in live
horse models.
McIlwraith recommended seven ACCLAIM steps for selection of a supplement:
A: A name you recognize Do you recognize the manufacturer’s name as an established company?
C: Clinical experience Have the products
been tested in clinical trials with reports in
peer-reviewed journals?
C: Contents Are the contents clearly indicated on the product label?
L: Label claims Are the product label
claims based on scientific study results?
A: Administration directions Are administration recommendations clear and easy
to follow?
I: Identification of lot Is there an identification of lot number, tracking system,
and quality control?
M: Manufacturer information Is manufacturer and contact information included
on the label?
Finally, McIlwraith stressed the value
of an evidence-based approach to clinical
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trials using these products. Veterinarians
and consumers should demand highquality research that carefully analyzes
product value by using a diligent scientific
method.

Testing an Anti-Inflammatory
Dietary Nutraceutical
Horse owners commonly add nutraceuticals to their horses’ diets to treat or
prevent joint disease, but most products
have no research data supporting their
effectiveness. At the convention Wendy
Pearson, PhD, of CANTOX Health Sciences International in Ontario, discussed
the pathophysiology of joint inflammation
and roles of specific chemical mediators in
developing arthritis. She described a study
in which she and colleagues evaluated the
use of dietary nutraceuticals to modulate
interleukin-1-induced inflammation. Interleukin-1 is one major regulator on the
progression of osteoarthritis, as it sends
signals related to joint inflammation that
step up production of prostaglandin E2
(PGE2).
PGE2 plays an important role in stimulating cartilage cells to divide and in
maintaining cartilage health and stability.
However, PGE2 also increases production
of enzymes that contribute to cartilage
degeneration, just as it increases production of nitrous oxide, which promotes cell
death and pain. IL-1 increases GAG (glycosaminoglycans) levels in the synovial
fluid—these are the building blocks of cartilage. So, IL-1 and PGE2 exert both positive and negative effects on joint cartilage.
Within the inflammatory cycle of arthritis,
there is a net decline in the structural integrity of cartilage and an increase in pain,
inflammation, and cell death.
While non-steroidal anti-inflammatory
medications block production of PGE2 to
effectively obsruct pain, cartilage breakdown continues. Corticosteroids prevent
production of PGE2 to block inflammation
and pain, but they also inhibit synthesis of
the cartilage matrix and increase risk of
infection. So, the goal is to find another
treatment that might address clinical signs
of osteoarthritis while improving cartilage
health.
Pearson described the evaluation of a
dietary nutraceutical (Sasha’s EQ by Interpath Pty Ltd, based in Australia) as a
tool to alleviate symptoms of osteoarthritis. The 28-day study involved feeding this

nutraceutical that is made up of shark
cartilage, New Zealand mussels, abalone,
and herbs. For 14 days pre-treatment, five
of the 10 horses were fed a diet with the
supplement while the other half were not.
On Day 0, an intercarpal (inside the knee)
joint on each horse was injected with a
small amount of IL-1, while saline was injected into the same joint on the opposite
leg. A second injection was given 24 hours
later to induce inflammation. Veterinarians checked the synovial fluid in all joints
14 days prior to treatment and again on
Day 0, Day 1, eight hours later, the next
day, and again two days later. No horses
developed lameness in this study.
The results showed significant inhibition of IL-1-induced PGE2 production and
release of GAGs in the limbs of horses that
were treated with the dietary nutraceutical. The dietary nutraceutical potentially
attenuated IL-1-induced PGE2 to provide
relief from arthritic pain and inflammation, and the inhibition of IL-1-induced
GAG release provides evidence for protection of cartilage structure by the nutraceutical. Pearson noted some literature supports evidence of an increasing amount
of GAGs in synovial fluid through dietary
provision. More research is needed to evaluate these findings and further investigate
nutraceutical effects on nitrous oxide production on the living horse.

Lameness in the Sport Horse
Veterinarians attending the Lameness
in the Sport Horse Table Topic discussed
the need for taking a complete history and
performing a clinical examination before
making any imaging recommendations.
Imaging is only as good as the history and
clinical exam that directs the clinician.
Diagnostic analgesia was discussed,
with particular emphasis on the inaccuracies that are sometimes associated with
some specific regional blocks. These include blocks that are routinely utilized by
most veterinarians performing lameness
examinations of the distal limb, such as
the abaxial, low palmar/plantar, and proximal suspensory (both front and hind). In
particular, MRI has helped demonstrate
lesions in the fetlock joint that was effectively blocked by an abaxial nerve block.
More specific analgesia techniques, such
as intraarticular analgesia, can be utilized
at any time during the examination.
The subject of poor performance in
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sport horses associated with subclinical
lameness was also discussed. Veterinarians in attendance suggested performing
bilateral anesthesia blocks of the front feet
in horses that are not obviously lame and
evaluating the results with the horse under
saddle. Some of these horses improve their
disposition and willingness to advance after the feet are blocked. In the case of the
hind limbs it was suggested to rule out
any problems distal to (below) the tarsal
region. In horses that does not improve it
was suggested to evaluate them at the canter. If the canter worsens or does not improve after ruling out the distal limb, the
sacroiliac area becomes highly suspicious
in the differential diagnosis.
The group utilized quite some time to
discuss problems in the diagnosis, imaging, and treatment of proximal plantar region (upper hind limb) pain, a frequently
diagnosed problem in sport horses around
the world.
This Table Topic was moderated by Jorge
Gomez, MVZ, MS, Dipl. ACVS, of Hagyard
Equine Medical Center in Lexington, Ky.,
and Rich Redding, DVM, MS, Dipl. ACVS,
associate professor of Equine Surgery at
NC State University’s College of Veterinary
Medicine, who wrote the report.

Lameness in the Gaited Horse
Approximately 40 participants gathered
at the Table Topic discussion on Lameness
in the Gaited Horse, which took place at
the convention. Facilitators opened the
floor with a brief explanation of the AAEP
Tennessee Walking Horse Task Force’s
white paper, Putting the Horse First: Veterinary Recommendations for Ending the Soring of the Tennessee Walking Horse. Monty
McInturff, DVM, of Tennessee Equine
Hospital in Thompsons Station, Tenn.,
explained as members of the AAEP, attendees should all stand behind this work
that will be the model for elimination of
soring in the Tennessee Walking Horse.
There were comments from practitioners
representing both the Morgan and American Saddlebred Horse breeds, stating that
they had heard many positive breed industry comments in support of this white paper. Everyone in the room showed support
for maintaining the welfare of all gaited
breeds.
The next topic of discussion focused on
stifle lameness. John Bennet, DVM, of Bell
Buckle, Tenn., explained the presentation
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of this lameness, which can be as subtle as
a momentary patellar fixation (hitching)
or a full patellar lock. He stated that this
is most commonly seen in young horses
without proper muscle development or
animals with some underlying condition.
The first diagnostic step is to determine
if the stifle is radiographically normal
(showing no signs of osteochondrosis dissecans or degenerative joint disease). If it
is normal, the options are physical therapy
with regular work schedules, injections to
stimulate the patellar ligament, or surgical
intervention.

If signs of laminitis are
visible, corrective shoing
along with rest to stabilize
the foot is necessary.
The two surgical techniques discussed
were patellar ligament fenestration and
patellar ligament desmotomy. Fenestration can be performed on the standing
horse with sedation and a local analgesic.
Veterinarians can perform the procedure
with a 16-gauge needle or a #15 scalpel
blade, making multiple stab incisions
along the full length of the medial patellar ligament. The desmotomy is also performed with standing sedation and a local
cutting of the medial patellar ligament at
the level of its insertion.
Mike Harry, DVM, of Elk Valley Equine
in Fayetteville, Tenn., stated the key to
success with both techniques is a limited
walking program over a six-week period.
Trying to get these horses in full work too
quickly can be detrimental to the longterm health of the equine athlete.
Other topics discussed were soft tissue
injury and early stages of laminitis in the
show horse. Everyone in attendance agreed
that high suspensory desmitis in the rear
legs is one of the most difficult conditions
to maintain. They discussed the use of
platelet rich plasma (PRP), stem cell, and
steroid-type injections. There were reports
of mixed success with all these techniques.
There were also some positive comments
made about surgical intervention using
the fasciotomy with neurectomy.
In the discussion of laminitis the panel
recommended taking periodic radiographs
to monitor changes in the hoof capsule. If

signs of laminitis are visible, corrective
shoing along with rest to stabilize the foot
is necessary. Everyone agreed that the
foundered horse should not continue to
show.
The meeting ended with Tracy Turner,
DVM, MS, Dipl. ACVS, of Anoka Equine
Veterinary Services in Elk River, Minn., inviting everyone to stay for a presentation
on the use of thermography in evaluating
the Tennessee Walking Horse both preand post-show. He stated that this would
be a screening tool to aid the inspection
process at shows in the coming year.
This Table Topic was facilitated by John
Bennet, DVM, and Monty McInturff, DVM.
McInturff wrote this report.

Sport Horse Practice (Jumpers)
A diverse group of practitioners discussed a variety of subjects related to
treating and managing jumpers during
the Sport Horse Practice (Jumpers) Table
Topic. Approximately 125 participants attended this program.
An important aspect of the discussion
was about communication and information sharing between veterinarians in an
effort to provide optimum service and prevent duplication of treatments for horses
that are traveling the show circuit. A
method of direct contact between treating
veterinarians was considered the optimal
approach. Providing clients with specific
veterinary contacts at competitions where
the regular practitioner is not able to attend is another way to provide service to
clients, according to veterinarians in the
session. Also, they suggested establishing
regional alliances with certain practices or
individual veterinarians during seasonal
travel to supply service to clients and flexibility to practitioners.
The topic of “maintenance” therapy of
regularly scheduled joint injections was
discussed. Most all participants agreed
that a veterinarian should first conduct a
diagnostic musculoskeletal examination
to delineate areas of concern for treatment on each individual horse. There
was a consensus that many jumpers have
concurrent and compensatory issues to a
primary problem, and that these issues
might need to be treated at the same time
or might resolve once the primary problem is dealt with adequately. Some practitioners elected to treat concurrently and
some elected to follow the progress post-
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treatment and follow up if needed. Negative concerns that veterinarians expressed
about same-time multiple treatments included: cost to clients that might not be
needed; liability of treating a joint/area
that does not have a specific problem, but
develops a problem due to treatment (i.e.,
sepsis, or systemic infection); suppression of the immune system; and possible
laminitis with certain medications.
Veterinarians discussed axial (neck,
back, sacroiliac) musculoskeletal issues,
and most agreed that this is an important
area of consideration for jumpers that requires further investigation if they are to
sort out many of the clinical conditions.
Presently, most veterinarians are using a
combination of clinical history, physical
palpation, radiographs, ultrasound, and/
or nuclear scintigraphy to isolate problems. Many felt that chronic lower leg
problems could cause secondary upper
body pain, and they agreed this concern
needs to be addressed clinically. Treatment and management changes seemed
to be effective to varying degrees among
clinicians. Ultrasound-guided injections,
shock wave therapy, medications, exercise
management changes, and acupuncture/
chiropractic were offered as effective strategies by some in attendance.
Other items of discussion included bits
and the importance of good oral examinations, as well as the veterinarian’s role/
place in “advising” on daily training methods employed by their clients.
This table topic was facilitated by Duncan Peters DVM, MS, Certified in Equine
Locomotor Pathology, of the Sport Horse
Division, Hagyard Equine Medical Institute,
Lexington, Ky. He also wrote this report.

Lameness in the Sport Horse
Veterinarians attending the Lameness
in the Sport Horse Table Topic discussed
the need for taking a complete history and
performing a clinical examination before
making any imaging recommendations.
Imaging is only as good as the history and
clinical exam that directs the clinician.
Diagnostic analgesia was discussed,
with particular emphasis on the inaccuracies that are sometimes associated with
some specific regional blocks. These include blocks that are routinely utilized by
most veterinarians performing lameness
examinations of the distal limb, such as
the abaxial, low palmar/plantar, and proxiMarch 2009
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mal suspensory (both front and hind). In
particular, MRI has helped demonstrate
lesions in the fetlock joint that was effectively blocked by an abaxial nerve block.
More specific analgesia techniques, such
as intraarticular analgesia, can be utilized
at any time during the examination.
The subject of poor performance in
sport horses associated with subclinical
lameness was also discussed. Veterinarians in attendance suggested performing
bilateral anesthesia blocks of the front feet
in horses that are not obviously lame and
evaluating the results with the horse under
saddle. Some of these horses improve their
disposition and willingness to advance after the feet are blocked. In the case of the
hind limbs it was suggested to rule out
any problems distal to (below) the tarsal
region. In horses that does not improve it
was suggested to evaluate them at the canter. If the canter worsens or does not improve after ruling out the distal limb, the
sacroiliac area becomes highly suspicious
in the differential diagnosis.

The group utilized quite some time to
discuss problems in the diagnosis, imaging, and treatment of proximal plantar region (upper hind limb) pain, a frequently
diagnosed problem in sport horses around
the world.
This Table Topic was moderated by Jorge
Gomez, MVZ, MS, Dipl. ACVS, of Hagyard
Equine Medical Center in Lexington, Ky.,
and Rich Redding, DVM, MS, Dipl. ACVS,
associate professor of Equine Surgery at
NC State University’s College of Veterinary
Medicine, who wrote the report.

Tendon Angle and Lameness
Why might one horse suffer from injury
to the deep digital flexor tendon (DDFT) in
the navicular area while another doesn’t?
A recent study suggests that the angle of
the DDFT as it passes over the navicular
bone might have a lot to do with it. Justin McCormick, MS, a senior veterinary
student and assistant at the University of
California, Davis, completed a retrospective study with colleagues comparing the
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DDFT angles of horses with confirmed
DDFT lesions in the navicular area to
those of sound horses. He presented the
results at the convention.
McCormick noted that DDFT lesions
in the navicular area can cause heel pain
with variable lameness that resolves with a
palmar digital nerve block. For this study,
authors examined 20 horses with this presentation, good-quality radiographs (X
rays) that offered no explanation for the
lameness, and moderate DDFT lesions just
proximal to (above) and at the level of the
navicular bone (detected with computed
tomography). They were compared with
20 sound horses of similar age and breed
that were presented for purchase examinations during the same time.
The researchers found that horses with
DDFT lesions had more acute (smaller)
angles between the tendon surface of the
navicular bone and a horizontal line from
the insertion of the DDFT across the bottom of the navicular bone (palmar border

of the flexor cortex). Also, lame horses
tended to have a steeper angle of the coffin
bone and other phalanx bones, although
this was not a statistically significant finding.
“The angle of the DDFT (over the navicular bone) may have biomechanical implications that influence tendon function,”
McCormick noted.
Well-positioned lateromedial radiographs (taken from the side) that show a
steep angle of the navicular bone’s tendon
surface might raise suspicion of DDFT injury in the pastern region of horses with no
other radiographic explanation for their
lameness, the researchers concluded.
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angles between the tendon surface of
the navicular bone and a horizontal line
from the insertion of the DDFT across
the bottom of the navicular bone (palmar
border of the flexor cortex). Also, lame
horses tended to have a steeper angle of
the coffin bone and other phalanx bones,
although this was not a statistically significant finding.
“The angle of the DDFT (over the navicular bone) may have biomechanical implications that influence tendon function,”
McCormick noted.
Well-positioned lateromedial radiographs (taken from the side) that show a
steep angle of the navicular bone’s tendon
surface might raise suspicion of DDFT injury in the pastern region of horses with no
other radiographic explanation for their
lameness, the researchers concluded.

Plastic Pads and Hoof Wall Vibration
Despite what the Beach Boys sang, vibrations aren’t always good. They transmit mechanical energy and can eventually
cause structural fatigue, and they might
contribute to osteoarthritis and other
lameness problems. And, despite their
claims, not all hoof pads reduce these
potentially damaging vibrations. David
Ramey, DVM, a private practitioner in
Porter Ranch, Calif., presented the results
of a vibration study on hard plastic pads
with an inflatable air bladder (made by
AIRshod).
“When the limb contacts the ground
during a horse’s stride, the limb decelerates, and high-frequency vibrations are
created,” Ramey explained. “It’s thought
that these vibrations weaken internal
structures over time, like repeatedly bending a paper clip until it breaks. Some pads
are theorized to protect the horse’s foot by
reducing vibrations.” Vibration-dampening strategies aren’t unique to horseshoeing; they are used for many things, from
golf clubs to automotive sound insulation
to aerospace technology.
For this study, researchers developed a
transducer capable of measuring up to 150
Gs (150 times the force of gravity) of acceleration or deceleration at 8 kHz (8,000
measurements per second). The transducer along with its Bluetooth transmitter and
lithium battery fit into a 30-gram package,
which was attached to each horse’s right
forehoof. Eight horses were trotted inMarch 2009
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hand along a 96-foot asphalt runway under four randomized conditions:
■ Control: Wearing standard steel horseshoes only.
■ Pad-uninflated: Wearing steel shoes and
uninflated Airshod pads.
■ Pad-right inflated: Wearing steel shoes
and Airshod pads, with only the right
front inflated.
■ Pad-both inflated: Wearing steel shoes
and inflated Airshod pads.
No significant differences in hoof wall
vibrations were found with any situation.
Thus, the value of using hard plastic pads
to reduce vibrations is “questionable,” said
Ramey. “This might help explain why pads

When the limb
contacts the ground
during a horse’s stride, the
limb decelerates, and
high-frequency vibrations
are created. It’s thought
that these vibrations
weaken internal
structures over time.
Dr. David Ramey
don’t alleviate some lameness. We may not
be affecting the hoof as much as we think
with pads.”
Despite the study results, Ramey noted
that pads do have other benefits, such as
protecting the sole and/or changing hoof
angle. Additionally, these particular pads
might provide additional protection to the
frog when the bladder is inflated.

Caveats
Ramey acknowledged that while this
study found no vibration-dampening effect
of the studied pads, that doesn’t mean they
have no effect under other conditions. He
considered the possible limitations of the
study, and he made the following observations on this topic.
■ Some horses’ decelerations (slowing of
foot movement when landing) exceeded
the transducer’s 150-G capacity; strides
where this occurred were discarded,
possibly decreasing researchers’ ability

to find small differences in vibration reduction. (The group has since designed
a 500-G capability transducer for future
research.) “We were confident we could
detect a 10% change in vibrations, but
not a small change. However, it’s questionable whether a small change would
make any difference.”
■ Horseshoe nails (used in this study to attach shoes) likely transmit vibrations into the hoof. “We may be circumventing
any positive effects of pads by applying
them with nails,” Ramey commented,
adding that gluing on shoes/pads might
have very different results (which is an
area of future study).
■ This study measured only vertical acceleration; horizontal or transverse accelerations might be affected by these
pads. A new transducer measures vibrations in all directions; however, vertical
acceleration is the type of acceleration
most commonly measured and considered to be the most significant.
■ Different types of pads might yield different results.
■ The eight-horse study might have been
too small to detect any small effect.
■ T he effect might be present only at
higher speeds than slow trotting. However, increased speed means increased
acceleration, and increased vibrations.
It would be difficult to explain how the
pads might work better if more was
asked of them, he commented.

Barefoot vs. Shod
The Barefoot vs. Shod table topic was
very well-attended, and the attendee participation was excellent, according to the
session moderators. The purpose of this
session was to look at the merits of each
method of hoof care rather than debate if
one is better than the other. Equine practitioners are often asked for their opinion
and input because owners often read or
are told that having a horse barefoot is
far superior to having him shod and that
it’s the only acceptable method of hoof
care.
The barefoot, or natural, trim has its
roots and has been patterned after the
so-called research on the wild or feral
horses. This purported research is hard to
justify as the type of foot encountered is
based on the heredity and genetics of the
feral horse and is driven by exercise, environment, and the terrain on which the
TheHorse.com/AAEP2008 51

Sponsored by:

AAEP Wrap-Up 2008
animal walks. If taken out of this environment/terrain, the horse will immediately
assume a different foot conformation.
I would be the first to state that having
the horse barefoot is the best possible state
in which to maintain a horse’s feet if the
individual situation is conducive to this
method.
Being a farrier, this moderator also feels
that horses can be shod in a physiological
manner such that the health of the foot is
not compromised. This might be dependent on the skill and competency of the
hoof care provider.
In order for horses to be comfortable,
protection is the main issue. When wear
exceeds growth, some form of protection
becomes necessary, whether it is in the
form of the horse’s own hoof mass, shoes,
boots, etc. Two other arguments for shoes
are the question of traction and the therapeutic application of shoes to alleviate
lameness and hoof disease.
There is a strong movement by the
barefoot proponents that all horses presently shod should have their shoes removed and allowed to go barefoot. Many
things must be taken into consideration,
such as the animal’s genetic makeup.
Many Thoroughbred horses have no mass
to their feet or have the feet damaged during race training, making it very hard for
them to do any type of athletic work without shoes. The amount of time a horse has
worn shoes and the type of farrier care it
has received often dictate the horse’s ability to go without shoes. Also, there has to
be a transition period to allow the feet to
adjust and strengthen the necessary structures to remain barefoot—this process
might take months. Finally, the farrier
must change the style of hoof care from
trimming the foot to shaping the foot.
This allows the horse to retain the necessary hoof mass on the bottom of the foot
for protection.
It was noted during the table topic that
all the benefits claimed by the barefoot
proponents have never been substantiated and remain anecdotal at best. The
benefits of barefoot trimming could easily
be shown to exist or proven as one foot or
half the horse could be used as a control,
yet the various groups have been unwilling to subject their method to this type of
scrutiny. The other interesting fact that
came out was that the barefoot trim has
never been defined. Many in the audience
were asked, “How do you perform this
52 TheHorse.com/AAEP2008
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trim?” No one could give a reasonable answer. Furthermore, the various barefoot
groups all appear to have a different type
of trim.
Facilitators of this Table Topic were Steve
O’Grady, DVM, MRCVS, of Northern Virginia Equine, and Andy Parks, MA, Vet
MB, MRCVS, department head and professor of Large Animal Surgery at the University of Georgia. This report was written by
O’Grady.

Therapeutic Shoeing Table Topic
According to facilitators of the Therapeutic Shoeing Table Topic session, the
program was well-attended and the audience participation was excellent. Attendees were encouraged to discuss how the
appropriate use of shoeing can serve as an
adjunct to therapy and the rehabilitative
process.
With the recent surge in groups touting barefoot trimming to handle any
foot-related injuries to horses and their
lower limbs, it was important to discuss
the many benefits that shoeing has to offer in providing comfort to and rehabilitating horses with these types of injuries.
The discussion began with moderators
opening the floor to questions concerning specific injuries or diseases and how
these individuals would utilize shoeing as
a therapeutic aid.
The first topic was insertional tears of
the deep flexor tendon and tears of the
distal sesamoidean and impar ligaments.
Bill Baker, DVM, of Hawkinsville, Ga.,
explained that elevating the heel in these
cases caused the horse more pain due to
the lack of strain relief on the affected
area. He said the most important aspect
of shoeing this type of injury is to provide
support to the caudal (rear) part of the foot
and decrease leverage at the toe by easing
in breakover during the forward phase of
the stride.
Horses Baker treats became quite comfortable when shod with straight bar shoes
fitted with the bar slightly extended past
the heel and increasing breakover at the
toe. All moderators agreed that rest is the
most important part of therapy and shoeing in this manner provided comfort to the
horse while recovering from the injury.
The next topic was treatment of a
chronic founder horse with very little sole
depth. These horses are radiographically
stable with no additional displacement
of P3 (coffin bone) in relation to the hoof

capsule, but they are still painful. Several
attendees mentioned having horses like
this in their care that had been barefoot
trimmed and became more painful.
Baker explained the vascular anatomy
of the foot and the compromise that occurs
with these horses. Steve O’Grady, DVM,
MRCVS, of Northern Virginia Equine, explained that by giving the sole extra thickness in relation to ground pressure by
using a bar shoe and a moist leather pad,
which effectively creates added sole depth,
it allows these horses to be comfortable
while the sole replaces itself.
Baker also explained that, unfortunately, in some of these cases there isn’t
enough hoof left to nail a shoe on and the
practioners might want to consider gluing
on a shoe on or utilizing the newer boots
that are available.
John Suttle, CJF, RJF, a farrier in the
San Francisco area, also suggested changing bedding to provide a soft support until
the foot develops enough mass to which
therapeutic support can be applied.
The discussion then turned to the horse
that is extremely painful in the foot, with
pain that is isolated to one heel—sheared
heel syndrome. Baker emphasized the
importance of good-quality radiographs
before treating these cases: not just the
lateral view, but all four views, and in particular the dorsopalmar view. This is necessary since a majority of these horses will
have a unilateral shift or displacement of
P3 either medially or laterally.
O’Grady explained that when a unilateral displacement caused by lamellar
damage occurs, one must shoe the horse
to support the displaced side and shift the
weight to the nondisplaced heel. This is
accomplished by lowering the nonaffected
heel and fitting the shoe flush with the affected side, while providing an extension
beyond the wall to the nonaffected heel.
Suttle agreed with the principle of the
therapy and stated there are several ways
to accomplish this, but stressed that farriers must stay with the outlined protocol.
Baker stated this is true for the lamellar
damaged foot, but just the opposite would
need to occur in a foot with collateral ligament damage.
All agreed there are equine foot conditions for which shoeing can serve as an
adjunct to therapy and rehabilitation.
This table topic was facilitated by Baker,
O’Grady, and Suttle. Baker wrote this article. h
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