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Lameness

Knee Arthritis Treatments
The objective of joint therapy is to de-

crease pain using an osteoarthritic drug 
that modifies clinical signs and to mini-
mize further deterioration with a disease-
modifying osteoarthritic drug. At the 2008 
American Association of Equine Practi-
tioners convention, held Dec. 6-10 in San 
Diego, Calif., David Frisbie, DVM, PhD, 
Dipl. ACVIM, of Colorado State Univer-
sity’s Equine Orthopaedic Research Cen-
ter, compared the use of polysulfated gly-
cosaminoglycans (PSGAGs) and sodium 
hyaluronate (HA) in arthritic carpal (knee) 
joints. 

Frisbie urged practitioners to make an 
accurate diagnosis, assess the clinical se-
verity, and allow an appropriate rest pe-
riod 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 au-
tologous conditioned serum (ACS).

Historical studies have demonstrated 
that either PSGAGs or HA significantly re-

duce lameness over five to seven weeks fol-
lowing administration of multiple doses. 
In his presentation Frisbie reviewed treat-
ment 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 con-
trol group of horses received saline injec-
tions at the same intervals for comparison. 
The 24 study horses were then exercised 
five days per week until Day 70. Investi-
gators 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 pro-
nounced with the PSGAGs. The intra-
articular PSGAGs appeared to have more 
potent effects than the intramuscular 
form. HA provided better benefits of less-
ened cartilage fibrillation, the initial de-
generative 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 thera-
peutic benefits due to an additional mode 
of action achieved by steroids that reduces 
joint inflammation. When a joint is non-
responsive to treatment with corticoster-
oids, the use of intra-articular PSGAGs is 
indicated.

In conclusion, Frisbie noted that both 
intra-articular PSGAGs and HA demon-
strate effective clinical sign- and disease-
modifying osteoarthritic drug benefits, 
and they are useful for treating joint in-
juries, especially those with soft tissue in-
volvement.

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-

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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terpretation is generally not very standard-
ized between practices and practitioners. 
Until now. At the convention one practi-
tioner discussed a custom-made digital 
extension device for measuring a horse’s 
tolerance to digital extension in dorsal 
(forward), lateral (to the outside), and me-
dial (to the inside) directions. Hans Castel-
ijns, 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 Eu-
rope involves standing one hoof (usually 
a front one) on the end of a long board 
while the other hoof 
is held up by an as-
sistant. 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 nor-
mal angle. Castelijns developed a robust 
metal “board” system that incorporates a 
protractor and level into the handle to al-
low accurate measurement of the angle at 
which a horse becomes intolerant to eleva-
tion.

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 be-
tween horses (likely due to wide variations 
in conformation), medial and lateral el-
evation angles are “amazingly consistent 
across breeds and conformation types.

“If you get less than 17° of lateral eleva-
tion or 18° of medial elevation, that’s clini-
cal 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 be-
tween feet (especially if one is steeper) is 
not unusual, but he noted that any dorsal 
elevation of less than 30° is “suspect.”

He explained that extension tests stress 
many different internal structures (ten-
dons, ligaments, bursae, etc.), so they 
won’t provide an exact diagnosis. How-
ever, testing will identify intolerance to el-
evation 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 eleva-
tion might like a shortened lateral hoof 
wall or a shoe with a narrow lateral web 

(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 ap-
proach 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 de-
vice, which is manufactured by Colleoni.

synthetic racetrack surfaces vs. 
Dirt and Turf

“Injuries and fatalities are a major prob-
lem in the (Thoroughbred) racing indus-
try,” 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 mus-
culoskeletal injury, such as track surface. 

Until now, most epidemiologic studies 

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 Lex-
ington, Ky.) directly comparing the effects 
of dirt, turf, and a synthetic surface (Poly-
track) on hoof acceleration and ground re-
action forces (impact). The theory is that 
lower acceleration and ground reaction 
forces might help reduce injury rates.  

For this study, four 3-year-old Thor-
oughbred fillies wore an acceleration 
measurement package and a force-mea-
suring 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 reac-

tion forces, acceleration, and mean vibra-
tion 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 applica-
ble to racing speeds. He also advised that 
based on significant differences between 
footing materials, weather, and mainte-
nance programs between tracks and re-
gions, “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.”

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. Corti-
costeroids (to control inflammation) and 
possibly hyaluronate (HA, to improve the 
bursa’s lubrication and decrease synovial 

 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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inflammation, or inflammation of 
the soft, pliable membrane lining a 
joint) are the usual substances inject-
ed, sometimes along with an antibi-
otic to guard against infection. Chris 
Bell, DVM, an equine surgical resi-
dent at the University of Saskatch-
ewan, presented a study on the effi-
cacy of these injections at the 2008 
American Association of Equine 
Practitioners Convention, held Dec. 
6-10 in San Diego, Calif. The study 
was conducted during Bell’s intern-
ship at Arizona Equine Medical & 
Surgical Center.Twenty-three horses 
with forefoot heel pain diagnosed 
with MRI and their navicular bursae 
injected as treatment were followed 
for at least four months to see how 
well the treatment worked. All 35 
feet injected received triamcinolone 
acetate (TA, a corticosteroid), and 18 
feet also received HA. 

Seventeen of the 23 horses (74%) 
had “excellent” outcomes, defined as 
returning to full work (most within 
two to four weeks) with no recur-
rent lameness; soundness continued 
for an average of 7.3 months. Two 
horses had moderate outcomes, continu-
ing light work, but with some lameness, 
while four did not return to athletic func-
tion, including two that were euthanized 
for various reasons. No difference in suc-
cess between treatments (TA and HA vs. 
TA alone) was found.

“The poor and moderate outcomes cor-
related with erosion of the flexor surface 
of the navicular bone and adhesions of the 
deep digital flexor tendon to the navicular 
bone,” Bell reported. “Outcomes were ex-
cellent for navicular bursitis cases, likely 
due to the anti-inflammatory effects of the 
corticosteroids. Horses receiving less than 
10 mg of TA responded poorly.

“Use of MRI is important in the accurate 
diagnosis and prognostication for horses 
with specific lesions that will not respond 
favorably to navicular bursa injection,” 
Bell concluded.

sacroiliac Joint Motion and Pelvic 
Deformation

An equine athlete uses the pelvis and 
sacroiliac (SI) joint in many different 
fashions: A rope horse uses the pelvis 
to rapidly accelerate and decelerate, a 
Standardbred races at high speed at a 
constrained gait, and a dressage horse 

exercises with repetitive and isometric 
control of his haunches. Furthermore, a 
vaulting horse is constrained to a circle, 
but he must provide stability of his back, 
a jumping horse requires large propulsive 
forces to use his rear legs to launch over a 
jump, and a Thoroughbred racehorse at a 
high-speed run experiences lots of forces 
through his pelvis, while a cutting horse 
needs agility and fine-tuned propriocep-
tive control and balance during rapid 
hind limb movements. At the 2008 Ameri-
can Association of Equine Practitioners 
convention, held Dec. 6-10 in San Diego, 
Calif., Kevin Haussler, DVM, DC, PhD, an 
assistant professor at Colorado State Uni-
versity, discussed the relationship between 
motions at the SI joint to deformation of 
the pelvis in the exercising horse. 

The SI joint is a modified synovial ar-
ticulation (a joint in which the bone ends 
are covered by articular cartilage), and 
the pelvis attaches the hind legs to the 
body, provides stability with weight bear-
ing, is a location for insertion of muscles 
and ligaments, and transfers large propul-
sive forces for locomotion. Low mobility 
movements of the SI joint cause it to glide 
and shear and provide pelvic stability. Ac-
tions involving larger ranges of motion 

in the SI joint occur along with 
activation of other nearby joints 
(the lumbosacral, sacrocaudal, and 
coxofemoral joints) to generate lo-
comotion.

Complicated motions of the SI 
joint include flexion, extension, lat-
eral bending, and rotation. The pel-
vis is not a rigid structure as previ-
ously thought, and it deforms with 
all these SI movements. Haussler 
noted that sacropelvic pathology 
(deviation from normal that consti-
tutes disease) is usually related to 
a mechanical cause. For example, 
asymmetry of the tuber sacrale (part 
of the pelvis just to either side of 
the spine), a condition known as a 
hunter’s bump, is not localized only 
to the visible bump—there is also 
pelvic deformation and bone remod-
eling. 

Fifty-five percent of horses with 
a chronic SI injury also have pelvic 
asymmetry associated with muscu-
lar imbalances, chronic lameness, 
compensatory gait forces, or other 
musculoskeletal injuries. Height 
asymmetry of the tuber sacrale is 

associated with SI joint luxation or sub-
luxation (dislocation or partial disloca-
tion) or a pelvic fracture. To determine 
which side of the tuber sacrale is nor-
mal, it helps to look at the second sacral 
spinous process (the top of the second 
vertebrae—the five vertebrae of the sa-
crum that are essentially fused together 
as one bone); the normal side will be in 
line with that.

The horse is stiffest in flexion and ex-
tension movements, a bit less stiff with 
lateral bending, and even less so with ax-
ial rotation. Most propulsive movements 
require stiffness to provide stability when 
both hind limbs are on the ground. Yet 
horses often don’t have both hind feet on 
the ground at the same time; usually there 
is a leading or trailing limb or only one leg 
contacting the ground. The result is some 
asymmetry created by lateral bending or 
axial rotation, and it is these positions 
that elicit the most pelvic deformation 
and potential for injury.

Haussler notes that the principles dis-
cussed should help those who perform 
manual therapy achieve the greatest ther-
apeutic effect—lateral bending or axial 
rotation techniques achieve the most mo-
tion around the SI joint or the pelvis.

A sacropelvic specimen mounted in a materials testing system 
(MTS) with reflective markers attached for measurement of 
pelvic and sacroiliac joint movements.
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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 Associa-
tion of Equine Practitioners convention, 
held Dec. 6-10 in San Diego, Calif., Aman-
da Murray, DVM, MPVM, of the Universi-
ty of California, Davis, presented a paper 
on equine bone fragility syndrome, a sys-
temic osteoporotic (characterized by a de-
crease 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 associ-
ated with pulmonary silicosis (a silicate 
dust-caused respiratory disease that in 
humans might be accompanied by rheu-
matoid arthritis). With disease progres-
sion an affected horse suffers from skele-
tal deformities and, ultimately, pathologic 
fractures. 

In a previous study 19% of horses af-
fected by bone fragility syndrome had con-
current 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 mani-
fest years after exposure to the mineral, 
scapular bowing might be noted suddenly, 
beginning on one side and progressing to 
both shoulders. Excessive bone produc-
tion leads to thickening of the scapular 
spine and irregular contours of the scap-
ula 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.

Respiratory disease might be character-
ized by flaring of the nostrils at rest. Pul-
monary fibrosis (the formation of excess 
fibrous connective tissue as a result of a 
reparative or reactive process) related to 
persistent inflammation caused by cristo-
balite crystals might be visualized on ra-
diographs. Once a horse is exposed, these 
crystals are not broken down, released, or 
eliminated from the lungs.

Lameness is variable, as are gait abnor-
malities and stiffness. Early signs might 
include vague lameness or stiffness. Nu-
clear scintigraphy that reveals the hall-
mark of multiple “hot spots” in multiple 
bones is the best means of early diagnosis, 
along with lung radiographs. Fluid wash-
es 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 dis-
tress. 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 in-
juries in Thoroughbred atheletes are due 
to complete humeral (forearm bone) frac-
tures, which often occur early in training 
or following an prolonged layup. Rachel 
Entwistle, BS, of the University of Cali-
fornia, 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 bilat-
eral 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 forma-
tion and attempts to return to normal with 
maturation as bone modifies its structure 
relative to its loading environment. Bone-
tissue changes can be detected early by 
nuclear scintigraphy or MRI, and they can 
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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 exam-
ine 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 mi-
crostructural 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 adapta-
tion 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 

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 train-
ing, otherwise it becomes susceptible to 
injury. In early stages of stress fracture 
disease, a horse might present with lame-
ness. However, no radiographic changes 
are evident. Later in the disease process, 
veterinarians can detect periosteal callus 
on radiographs. Unsuccessful humeral 
adaptation is characterized by decompen-
sation, weakened bone material, and, in 
some cases, complete fracture. Successful 
adaptation is characterized by lack of inju-
ry and eventual blunting of the curvature 
of the topmost rear region of the humeral 
neck. 

It is important to allow adequate recov-
ery time for remodeling activity to initiate 
and near completion before reintroducing 
horses with humeral stress fractures to 
high-intensity racing and training.

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, effi-
cacy, and safety, according to a presenta-
tion given at the convention. Wayne McIl-
wraith, 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 un-
regulated industry with widespread lack of 
quality control, including improper label-
ing practices (with incorrect, incomplete, 
or misleading analysis of content), lack of 
standardization of appropriate therapeu-
tic dosing, and the potential for contami-
nation with dangerous substances, such 
as heavy metals, pesticides, dimethyl sul-
foxide (DMSO), or other compounds pre-
pared 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 occur-
rence 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 phar-
maceutical 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 glu-
cosamine has the potential to increase in-
sulin 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 vali-
dating a research project. There are only a 
limited number of peer-reviewed publica-
tions 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 in-
terest as possible.

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 Perfor-

mance
■  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 ...

friends, or print them out and share with your horse-owning friends or equine groups.

  Joint Injections, sponsored by Arthrodynamic Technologies 
  Metabolic Syndrome, sponsored by Platinum Perfor-

Overview
Equine Cushing’s disease, equine 

Cushing’s syndrome, hyperadreno-

corticism, pars intermedia pituitary 

adenoma (PIPA), and pituitary pars 

intermedia dysfunction (PPID) are 

all terms used to describe horses 

with an endocrine (hormonal) dis-

order. This disorder involves pro-

duction of very high levels of cor-

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress-

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad-

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in-

creased production and release of a 

variety of hormones from the pitu-

itary gland, including ACTH (adrenocorti-

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme-

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti-

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as-

sociated with equine Cushing’s disease can 

be explained by these high circulating lev-

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors-

es (the average age of affected horses is 19 

years of age), but the disease can occur in 

young horses as well, with the youngest 

horse being diagnosed at 7 years of age. Po-

nies appear to be more frequently affected 

affected than horses, and there does not 

appear to be a breed or sex predilection.

Clinical SignsBy far the most common manifestation 

of Cushing’s is an abnormal haircoat. This 

can be as mild as subtle changes in shed-

ding pattern to the full-blown development 

of a long, wavy, overgrown coat. Other 

common clinical signs include an increase 

in appetite, drinking, and urination, plus 

lethargy, a pot-bellied appearance, muscle 

loss, a chronic or relapsing laminitis, de-

layed wound healing, skin infections, re-

current respiratory disease, dental disease, 

and an increased susceptibility to internal 

parasites.

DiagnosisWhere cost is a concern, some hors-

es continue to be diagnosed based on 

clinical presentation alone; however, a 

number of diagnostic tests can assist 

in achieving a more definitive diagno-

sis and are recommended in horses 

with subtle clinical signs. 
The most common tests used to di-

agnose Cushing’s in horses are resting 

(basal) ACTH and insulin levels, the 

low dose dexamethasone suppression 

test (DST), and the thyrotropin releas-

ing hormone (TRH) response test. 

First, the ACTH and insulin levels 

are generally elevated in horses with 

equine Cushing’s. Nonetheless, there 

are a variety of other reasons that can 

explain increased levels of insulin or 

ACTH (e.g., severe illness and large 

grain meals, respectively).
Next, the low dose dexamethasone 

suppression test involves injecting a 

small amount of dexamethasone (a 

steroid hormone-like cortisol) intra-

muscularly. In normal horses, exog-

enous administration of a steroid will 

suppress cortisol levels. In contrast, horses 

with Cushing’s are unable to respond appro-

priately to the dexamethasone, so the cor-

tisol levels are not suppressed, but remain 

elevated 19 to 24 hours after injection. 

Finally, let’s discuss the TRH test. The 

ACTH-producing cells in the pars Inter-

media of the pituitary gland of horses with 

equine Cushing’s are abnormally sensitive 

to TRH, and if exogenous TRH is admin-

istered (e.g., intravenously), then affected 

horses generally show an increase in circu-

lating ACTH levels.  Other tests that can be used, including 

resting glucose levels, an ACTH stimulation 

test, a urine cortisol to creatinine ratio test, 

or any combination of the above tests.
TreatmentThere is no cure for Cushing’s disease. 
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Cushing’s is a hormonal disease of horses often caused by a pituitary gland tumor

By far the most common manifestation of Cushing’s is an 

abnormal haircoat. This can be subtle changes in shedding pat-

tern or development of a long, wavy, overgrown coat.

  Joint Injections, sponsored by Arthrodynamic Technologies 
  Metabolic Syndrome, sponsored by Platinum Perfor-

adenoma (PIPA), and pituitary pars 

intermedia dysfunction (PPID) are 

all terms used to describe horses 

with an endocrine (hormonal) dis-

order. This disorder involves pro-

duction of very high levels of cor

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in

creased production and release of a 

variety of hormones from the pitu

itary gland, including ACTH (adrenocorti

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

hormones result in, among other things, 

DiagnosisWhere cost is a concern, some hors-

es continue to be diagnosed based on 

clinical presentation alone; however, a 

number of diagnostic tests can assist 

in achieving a more definitive diagno-

sis and are recommended in horses 

with subtle clinical signs. 
The most common tests used to di-

order. This disorder involves pro

duction of very high levels of cor

tisol and cortisol-like hormones, 

which are steroids that are known 

as a “stress hormones.” They have 

wide-reaching effects throughout 

the body such as increasing blood 

sugar (glucose) levels and suppress

ing the immune system. 
Equine Cushing’s is most often 

caused by a benign tumor (an ad

enoma) or benign hyperplasia or 

hypertrophy (increase size and 

number of cells) in the region of 

the pituitary gland referred to as 

the pars intermedia. This tumor or 

increase in cells results in the in

creased production and release of a 

variety of hormones from the pitu

itary gland, including ACTH (adrenocorti

cotropin hormone), melanocyte stimulating 

hormone (MSH), cortitropin-like interme

diate peptide (CLIP), and beta-Endorphin. 

The high levels of ACTH and these other 

Overview
Pain is defined as an unpleas-

ant sensation or awareness of a 

noxious stimulus due to actual 

or perceived tissue damage. 

Pain is important for bodily de-

fense as it triggers a reflexive ac-

tion to retract from the painful 

stimulus and modifies behavior 

to avoid that particular painful 

situation again in the future. Pain PerceptionPain is perceived by the cen-

tral nervous system when pain 

receptors—specialized nerve 

endings located throughout 

the body—are stimulated by one or more 

noxious stimuli such as extreme heat or 

cold, tearing, crushing, penetration, or 

chemicals/toxins. Once stimulated, these 

specialized nerves transmit pain signals to 

the spinal cord and brain.Types of PainPain is often subdivided into various class-

es, mainly nociceptive or neuropathic (neu-

rogenic) pain. Neuropathic pain is caused 

by damage to the peripheral nerves, brain, 

brainstem, or spinal cord whereas nocicep-

tive pain is a chemical, thermal, or mechani-

cal event capable of causing tissue damage. 

Nociceptive pain subclasses include: 

■  Superficial somatic (cutaneous) pain due 

to injury to the skin or superficial tissues. 

This type of pain is typically caused by 

minor cuts or first degree burns and re-

sults in a sharp, well-defined, and local-

ized pain of short duration;

■  Deep somatic pain originating from liga-

ments, tendons, bones, muscles, connec-

tive tissues, or blood vessels. Sprains and 

fractures are typical injuries resulting in 

deep somatic pain, which is character-

ized by a dull, aching, poorly localized 

pain of longer duration than superficial 

somatic pain, and;

■  Visceral pain is pain caused by damage to 

internal organs (e.g. colic pain). Visceral 

pain typically results in a dull, cramping 

pain that can either be well-localized or 

difficult to localize. Damage to internal 

organs can result in “referred” pain in 

which the site of pain is completely unre-

lated to the affected organ(s).
Pain Management Importance

In veterinary medicine, particularly 

equine practice, the recognition, classifica-

tion, management, and overall importance 

of pain and pain management have only 

recently been described. Now, multiple 

professional societies exist that provide 

educational materials to owners, veteri-

narians, and veterinary students regarding 

causes, recognition, and management of 

pain in horses. One such organization is 

the International Veterinary Academy of 

Pain Management (www.ivapm.org). 

In addition, researchers have begun to 

focus on equine pain management strate-

gies. Work performed to date has clearly 

demonstrated that equine surgical patients 

treated with pain medications (narcotic an-

algesics) as well as anti-inflammatory drugs 

lost less weight while hospitalized, behaved 

more normally (e.g., they did not lose their 

greeting behaviors), and were dis-

charged sooner from the hospital 

(which subsequently decreased 

hospital-related costs) than hors-

es treated with anti-inflammatory 

drugs only.
Signs of Pain in Horses

The exact signs a horse dis-

plays when in pain will vary de-

pending on the cause of the pain, 

the horse’s normal demeanor, the 

degree of pain, and the overall 

health status of the horse. The 

following guidelines can be used 

to assess pain. Pain can be characterized based 

on body system involvement, duration, or 

severity. For example, horses with muscu-

loskeletal pain can show a reluctance to 

move, hold one or more limbs in an abnor-

mal/unusual position, exhibit an abnormal 

movement during locomotion (e.g., head 

nod, hip hike), have decreased eating and 

drinking, and spend an increased amount 

of time lying down. Alternatively, horses ex-

periencing abdominal pain often kick, bite, 

or stare at their abdomen (i.e., flank watch-

ing), frequently change positions from lying 

down to standing up, sweat profusely, roll 

and thrash, groan, grind their teeth, or call 

to their herdmates. Horses experiencing chronic pain due to 

long standing conditions such as laminitis, 

severe osteoarthritis, or an undiagnosed 

fracture, for example, can be recognized by 

weight loss, changes in eating and drinking 

patterns, alterations in time spent sleeping 

or recumbent, modified social behaviors, 

and a decreased responsiveness to exter-

nal stimuli. These signs are much different 

than those described for horses experienc-

ing acute pain, which include restlessness, 

an anxious appearance, dilated pupils and 

glassy eyes, flared nostrils, muscle trem-

ors, profuse sweating, and increased respi-

ratory and heart rates.
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Horses experience acute and chronic pain, so managing pain properly is important

Horses with musculoskeletal pain can show a reluctance to move, and 

hold one or more limbs in an abnormal/unusual position.
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The high levels of ACTH and these other 

hormones result in, among other things, 

an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti

sol activitiy and can mimic cortisol effect 

without producing a high level of cortisol 

in the blood. Many of the clinical signs as

sociated with equine Cushing’s disease can 

be explained by these high circulating lev

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors

es (the average age of affected horses is 19 

years of age), but the disease can occur in 
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noxious stimulus due to actual 

or perceived tissue damage. 
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fense as it triggers a reflexive ac-

tion to retract from the painful 

stimulus and modifies behavior 

to avoid that particular painful 

situation again in the future. Pain PerceptionPain is perceived by the cen

tral nervous system when pain 
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endings located throughout 

the body—are stimulated by one or more 

noxious stimuli such as extreme heat or 

cold, tearing, crushing, penetration, or 
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specialized nerves transmit pain signals to 

the spinal cord and brain.Types of PainPain is often subdivided into various class

es, mainly nociceptive or neuropathic (neu
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by damage to the peripheral nerves, brain, 

brainstem, or spinal cord whereas nocicep

tive pain is a chemical, thermal, or mechani

cal event capable of causing tissue damage. 

Nociceptive pain subclasses include: 

■ Superficial somatic (cutaneous) pain

to injury to the skin or superficial tissues. 

This type of pain is typically caused by 

minor cuts or first degree burns and re

sults in a sharp, well-defined, and local

ized pain of short duration;

■ Deep somatic painments, tendons, bones, muscles, connec

tive tissues, or blood vessels. Sprains and 

fractures are typical injuries resulting in 

deep somatic pain, which is character

ized by a dull, aching, poorly localized 

pain of longer duration than superficial 

somatic pain, and;

greeting behaviors), and were dis-

charged sooner from the hospital 

(which subsequently decreased 

hospital-related costs) than hors-

es treated with anti-inflammatory 

drugs only.
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This Fact Sheet may be reprinted and distributed in this exact form for educational purposes only in print or electronically. It may not be used for 

commercial purposes in print or electronically or republished on a Web site, forum, or blog. For more horse health information on this and other topics visit 

TheHorse.com. Published by 

Pain Management in Horses

Horses experience acute and chronic pain, so managing pain properly is important
The high levels of ACTH and these other 
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an increased production of cortisol by the 

adrenal glands, which are located near the 

kidneys. The other compounds have corti
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without producing a high level of cortisol 

in the blood. Many of the clinical signs as

sociated with equine Cushing’s disease can 

be explained by these high circulating lev

els of cortisol or cortisol-like compounds. 

Cushing’s is one of the most commonly 

diagnosed endocrine disorders of horses. It 

is most commonly observed in older hors
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The term tying-up is commonly 

used to describe horses that are 

stiff, sweaty, and reluctant to move 

due to pain originating from the 

large muscle groups in the back, 

pelvis, and hind limbs. In rare cas-

es, the muscle in the forelimbs and 

shoulders can be affected. 
Mild cases of tying-up can be 

challenging to diagnose because 

the horse might only seem stiff, 

“off,” or lame. Horses with a mod-

erate or severe tying-up episode 

show not only the classic signs de-

scribed above, but can also have 

elevated heart and respiratory 

rates and appear anxious or col-

icky. Very infrequently, in severely affected 

horses, massive muscle damage can occur, 

which leads to kidney failure and death. 

Tying-up is also called exertional rhab-

domyolysis (rhabdomyolysis means de-

struction of skeletal muscle cells), azotu-

ria, set fast, Monday morning disease, or 

paralytic myoglobinuria. The last name 

originates from dark red urine produced 

due to a red protein called myoglobin that 

is released from damaged muscle cells and 

excreted in urine. 
Causes of Tying-UpHorses can tie up either unexpectedly/

sporadically, or it can be a chronic, on- 

going, and frustrating problem. Potential 

reasons for sporadically tying up include 

exercising beyond the current level of con-

ditioning; sudden changes in training regi-

mens; exercising in hot, humid conditions; 

a recent history of a viral respiratory tract 

infection; gender (high-strung/nervous  

fillies and mares appear to tie up more fre-

quently than males); and dietary issues. 

For example, horses fed high-grain diets 

or those lacking selenium/vitamin E, elec-

trolytes, and/or minerals might tie up more 

frequently than horses with balanced diets. 

Tying-up in some Thoroughbred race-

horses is thought to be caused by abnormal 

regulation of muscle contraction. Specifi-

cally, affected horses appear to have a de-

fect in how the calcium is pumped back 

and forth into storage sites within muscle 

cells, which can lead to muscle cramping 

and damage. In these horses, stress, ex-

citement, lameness, high-grain diets, and 

certain levels of exercise are thought to be 

potential factors that trigger this aberrant 

calcium regulation. In cases of recurrent or chronic tying-up, 

one of the most well-studied and common 

causes is polysaccharide storage myopathy 

(PSSM). This is a condition typically diag-

nosed in Quarter Horse and draft-related 

breeds characterized by the abnormal ac-

cumulation of glycogen (a polysaccharide) 

in skeletal muscles. Researchers have iden-

tified one cause of PSSM—a genetic muta-

tion in the gene called glycogen synthase 1 

(GYS1) that results in the overproduction of 

glycogen in muscle tissues. This mutation 

has been identified in 17 different breeds, 

including draft horses and Quarter Horse-

related breeds. However, other causes of 

PSSM are suspected and are currently be-

ing studied. 

DiagnosisA diagnosis of tying-up can usu-

ally be made based on a physical ex-

amination and blood work, including 

measurement of muscle-specific en-

zymes in serum. Creatine kinase (CK) 

levels can reach extremely high levels 

beginning within hours of the horse 

tying-up, whereas other enzymes—

such as lactate dehydrogenase (LDH) 

and aspartate amino transferase 

(AST)—are longer-term indicators of 

tying-up. These enzyme levels peak 

approximately 12 and 24 hours, re-

spectively, after the damage has oc-

curred. CK levels return to normal 

within three to seven days; other en-

zyme levels can take up to 14 days to 

normalize. Monitoring enzyme levels can 

help establish a diagnosis and be used to 

guide the owner, trainer, and veterinarian 

in determining when it is appropriate to 

resume exercise.While establishing that a horse has in 

fact tied up is relatively straightforward, 

determining the underlying cause of the 

tying-up episode can be more challenging 

and generally necessitates either seeing 

how the horse responds to changes in diet 

and exercise or additional diagnostic tests, 

such as muscle biopsy. 
Like any disease, it is always important 

to distinguish a suspected tying-up episode 

from other, more serious musculoskeletal 

conditions such as a fracture, laminitis, or 

conditions such as neurological diseases. 

Signs associated with the accidental inges-

tion of poisonous plants or other toxins can 

also be mistaken for tying-up.TreatmentIf you suspect your horse is tying-up, 

stop exercising the horse immediately and 

place him/her in a stall and call your vet-

erinarian. Affected horses should not be 

moved, walked, or exercised. While waiting 

on your vet, place a blanket on your horse 
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Tying-up is commonly used to describe horses that are stiff, 

sweaty, and reluctant to move due to muscle pain.
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OJHS are perceived by horse owners 
as safe and an economical alternative to 
intra-articular or intramuscular joint ther-
apies. The general impression has been 
that these products are therapeutic for 
treatment of osteoarthritis, for postopera-
tive or post-traumatic management, and 
they might have preventive applications. 
One canine study involved feeding a glu-
cosamine/chondroitin sulfate combina-
tion 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 prophy-
lactic use of OJHS is theoretical and re-
quires 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 experi-
mentally 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 AC-
CLAIM steps for selection of a supple-
ment:

A: A name you recognize Do you recog-
nize the manufacturer’s name as an estab-
lished company?

C: Clinical experience Have the products 
been tested in clinical trials with reports in 
peer-reviewed journals?

C: Contents Are the contents clearly in-
dicated on the product label?

L: Label claims Are the product label 
claims based on scientific study results?

A: Administration directions Are admin-
istration recommendations clear and easy 
to follow?

I: Identification of lot Is there an iden-
tification of lot number, tracking system, 
and quality control?

M: Manufacturer information Is manu-
facturer and contact information included 
on the label?

Finally, McIlwraith stressed the value 
of an evidence-based approach to clinical 

trials using these products. Veterinarians 
and consumers should demand high-
quality research that carefully analyzes 
product value by using a diligent scientific 
method.

Testing an Anti-Inflammatory 
Dietary Nutraceutical

Horse owners commonly add nutra-
ceuticals 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 Sci-
ences 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. In-
terleukin-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 stim-
ulating 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 produc-
tion of nitrous oxide, which promotes cell 
death and pain. IL-1 increases GAG (gly-
cosaminoglycans) levels in the synovial 
fluid—these are the building blocks of car-
tilage. So, IL-1 and PGE2 exert both posi-
tive and negative effects on joint cartilage. 
Within the inflammatory cycle of arthritis, 
there is a net decline in the structural in-
tegrity 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 break-
down 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 In-
terpath Pty Ltd, based in Australia) as a 
tool to alleviate symptoms of osteoarthri-
tis. 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 in-
jected into the same joint on the opposite 
leg. A second injection was given 24 hours 
later to induce inflammation. Veterinar-
ians 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 inhibi-
tion of IL-1-induced PGE2 production and 
release of GAGs in the limbs of horses that 
were treated with the dietary nutraceuti-
cal. The dietary nutraceutical potentially 
attenuated IL-1-induced PGE2 to provide 
relief from arthritic pain and inflamma-
tion, and the inhibition of IL-1-induced 
GAG release provides evidence for protec-
tion of cartilage structure by the nutraceu-
tical. Pearson noted some literature sup-
ports evidence of an increasing amount 
of GAGs in synovial fluid through dietary 
provision. More research is needed to eval-
uate these findings and further investigate 
nutraceutical effects on nitrous oxide pro-
duction 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 inaccura-
cies that are sometimes associated with 
some specific regional blocks. These in-
clude blocks that are routinely utilized by 
most veterinarians performing lameness 
examinations of the distal limb, such as 
the abaxial, low palmar/plantar, and proxi-
mal suspensory (both front and hind). In 
particular, MRI has helped demonstrate 
lesions in the fetlock joint that was effec-
tively 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 

SPonSorEd by:

www.arenus.com
866.791.3344

AAEP Wrap-Up 2008

http://www.arenus.com
http://www.thehorse.com/aaep2008


48 AAEP Wrap-Up     The horse March 2009TheHorse.com/AAEP2008

sport horses associated with subclinical 
lameness was also discussed. Veterinar-
ians 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 af-
ter 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 can-
ter. If the canter worsens or does not im-
prove 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, imag-
ing, and treatment of proximal plantar re-
gion (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: Veteri-
nary Recommendations for Ending the Sor-
ing of the Tennessee Walking Horse. Monty 
McInturff, DVM, of Tennessee Equine 
Hospital in Thompsons Station, Tenn., 
explained as members of the AAEP, at-
tendees 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 Ameri-
can Saddlebred Horse breeds, stating that 
they had heard many positive breed indus-
try comments in support of this white pa-
per. 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 

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 dis-
secans 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. 

The two surgical techniques discussed 
were patellar ligament fenestration and 
patellar ligament desmotomy. Fenestra-
tion 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 patel-
lar ligament. The desmotomy is also per-
formed 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 long-
term 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., in-
viting everyone to stay for a presentation 
on the use of thermography in evaluating 
the Tennessee Walking Horse both pre- 
and 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 dis-

cussed a variety of subjects related to 
treating and managing jumpers during 
the Sport Horse Practice (Jumpers) Table 
Topic. Approximately 125 participants at-
tended this program.

An important aspect of the discussion 
was about communication and informa-
tion sharing between veterinarians in an 
effort to provide optimum service and pre-
vent 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 at-
tend 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 flex-
ibility 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 treat-
ment 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 prob-
lem is dealt with adequately. Some prac-
titioners elected to treat concurrently and 
some elected to follow the progress post-

If signs of laminitis are 
visible, corrective shoing 

along with rest to stabilize 
the foot is necessary.
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treatment and follow up if needed. Nega-
tive concerns that veterinarians expressed 
about same-time multiple treatments in-
cluded: 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); suppres-
sion 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 re-
quires 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 prob-
lems. Many felt that chronic lower leg 
problems could cause secondary upper 
body pain, and they agreed this concern 
needs to be addressed clinically. Treat-
ment 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 strat-
egies by some in attendance.

Other items of discussion included bits 
and the importance of good oral exami-
nations, as well as the veterinarian’s role/
place in “advising” on daily training meth-
ods employed by their clients. 

This table topic was facilitated by Dun-
can 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 inaccura-
cies that are sometimes associated with 
some specific regional blocks. These in-
clude blocks that are routinely utilized by 
most veterinarians performing lameness 
examinations of the distal limb, such as 
the abaxial, low palmar/plantar, and proxi-

mal suspensory (both front and hind). In 
particular, MRI has helped demonstrate 
lesions in the fetlock joint that was effec-
tively 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. Veterinar-
ians 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 af-
ter 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 can-
ter. If the canter worsens or does not im-
prove 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, imag-
ing, and treatment of proximal plantar re-
gion (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. Jus-
tin McCormick, MS, a senior veterinary 
student and assistant at the University of 
California, Davis, completed a retrospec-
tive 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 pre-
sentation, 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 exami-
nations 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 bot-
tom 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 find-
ing. 

“The angle of the DDFT (over the navic-
ular bone) may have biomechanical impli-
cations that influence tendon function,” 
McCormick noted. 

Well-positioned lateromedial radio-
graphs (taken from the side) that show a 
steep angle of the navicular bone’s tendon 
surface might raise suspicion of DDFT in-
jury in the pastern region of horses with no 
other radiographic explanation for their 
lameness, the researchers concluded.

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 navicu-
lar 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 retrospec-
tive study with colleagues comparing the 
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 pre-
sentation, 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 exami-
nations during the same time.

The researchers found that horses with 
DDFT lesions had more acute (smaller) 
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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 sig-
nificant finding. 

“The angle of the DDFT (over the navic-
ular bone) may have biomechanical impli-
cations that influence tendon function,” 
McCormick noted. 

Well-positioned lateromedial radio-
graphs (taken from the side) that show a 
steep angle of the navicular bone’s tendon 
surface might raise suspicion of DDFT in-
jury in the pastern region of horses with no 
other radiographic explanation for their 
lameness, the researchers concluded.

Plastic Pads and hoof Wall Vibra-
tion

Despite what the Beach Boys sang, vi-
brations aren’t always good. They trans-
mit 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 deceler-
ates, and high-frequency vibrations are 
created,” Ramey explained. “It’s thought 
that these vibrations weaken internal 
structures over time, like repeatedly bend-
ing a paper clip until it breaks. Some pads 
are theorized to protect the horse’s foot by 
reducing vibrations.” Vibration-dampen-
ing strategies aren’t unique to horseshoe-
ing; 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 ac-
celeration or deceleration at 8 kHz (8,000 
measurements per second). The transduc-
er 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 in-

hand along a 96-foot asphalt runway un-
der four randomized conditions: 
■  Control: Wearing standard steel horse-

shoes 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 

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 observa-
tions 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 re-
duction. (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 ques-
tionable whether a small change would 
make any difference.”

■  Horseshoe nails (used in this study to at-
tach shoes) likely transmit vibrations in-
to 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 ac-
celeration; horizontal or transverse ac-
celerations might be affected by these 
pads. A new transducer measures vibra-
tions in all directions; however, vertical 
acceleration is the type of acceleration 
most commonly measured and consid-
ered to be the most significant.

■ Different types of pads might yield dif-
ferent results.

■  The eight-horse study might have been 
too small to detect any small effect.

■  The effect might be present only at 
higher speeds than slow trotting. How-
ever, 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 par-
ticipation 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 prac-
titioners 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, en-
vironment, and the terrain on which the 
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animal walks. If taken out of this environ-
ment/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 depen-
dent 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 thera-
peutic application of shoes to alleviate 
lameness and hoof disease.

There is a strong movement by the 
barefoot proponents that all horses pres-
ently shod should have their shoes re-
moved 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 dur-
ing race training, making it very hard for 
them to do any type of athletic work with-
out shoes. The amount of time a horse has 
worn shoes and the type of farrier care it 
has received often dictate the horse’s abil-
ity to go without shoes. Also, there has to 
be a transition period to allow the feet to 
adjust and strengthen the necessary struc-
tures 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 neces-
sary 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 substanti-
ated 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 unwill-
ing 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 

trim?” No one could give a reasonable an-
swer. 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 Vir-
ginia Equine, and Andy Parks, MA, Vet 
MB, MRCVS, department head and profes-
sor of Large Animal Surgery at the Univer-
sity of Georgia. This report was written by 
O’Grady.

Therapeutic shoeing Table Topic
According to facilitators of the Thera-

peutic Shoeing Table Topic session, the 
program was well-attended and the audi-
ence participation was excellent. Attend-
ees 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 tout-
ing 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 of-
fer in providing comfort to and rehabili-
tating horses with these types of injuries. 
The discussion began with moderators 
opening the floor to questions concern-
ing 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 com-
fortable 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 shoe-
ing 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, ex-
plained that by giving the sole extra thick-
ness 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, unfortu-
nately, 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 chang-
ing 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 par-
ticular the dorsopalmar view. This is nec-
essary 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 uni-
lateral 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 af-
fected 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 farri-
ers 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 liga-
ment damage.

All agreed there are equine foot condi-
tions 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 ar-
ticle. h
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