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While glucocorticoids as a class possess excellent anti-
inflammatory properties, the rapidity of onset, duration
of action, and precise effects depend on several attri-
butes of the specific drug administered. The administra-
tion route, dose form, specific steroid base, ester form,
vehicle, and species all affect the actions of the drug.
Steroid bases have been grouped according to duration
of action into short-acting (hydrocortisone), intermedi-
ate-acting (prednisone, prednisolone, triamcinolone,
methylprednisolone), and long-acting (betamethasone,
dexamethasone) classifications.2–4 These classes are
derived from studies in humans, and it is important to
recognize that the precise duration of action is influ-
enced by species variation,3 although, in practice, these
classic divisions are observed because of a lack of
exhaustive pharmacokinetic data for each species.
Recent evidence has suggested that triamcinolone may
be better classified as a long-acting steroid, which has
important implications for recommended dosing sched-
ules and the likelihood of side effects in horses.5

The specific ester form of the glucocorticoid prepara-
tion influences the absorption rate. Because sodium
phosphate and sodium succinate esters are water soluble,
they are rapidly absorbed from local sites of administra-
tion, resulting in their short biologic half-lives. Acetate,
diproprionate, and acetonide esters are poorly water sol-
uble with longer absorption times and subsequently
longer terms of action.3 These forms are particularly
suitable for depot injections, such as subcutaneous and
intramuscular administration. Most injectable glucocor-
ticoids used to treat musculoskeletal disease in horses
are from the medium- or long-acting group and are in a
slowly absorbed acetate, diproprionate, or acetonide
ester form. It should also be noted that if oral glucocor-
ticoids are indicated, prednisone is poorly absorbed
from the equine gastrointestinal tract, whereas pred-
nisolone has excellent absorption when given orally.6

Glucocorticoids are used in equine medicine primarily

CASE NOTES AND COMMENTARY

The use of corticosteroids to treat synovial joint pathol-
ogy in horses is well documented.1 However, the man-
agement of other musculoskeletal injuries using
corticosteroid treatment has not been as rigorously
reviewed. In one of the horses in the case presentation,
local injection of triamcinolone acetate had a good
short-term effect; however, definitive management
required surgical intervention. Although the use of cor-
ticosteroids to treat a variety of equine back pathologies
can be found in the literature, little objective informa-
tion is available to guide the use of these drugs by prac-
ticing equine clinicians.

Corticosteroids consist of 21 carbon molecules that
have a four-ring structure and are secreted by the adre-
nal cortex in response to adrenocorticotropic hormone
stimulation. They are classified as glucocorticoids or
mineralocorticoids, according to whether they primarily
regulate carbohydrate metabolism or electrolyte balance,
respectively. The primary naturally occurring glucocorti-
coid is cortisol, and the primary naturally occurring
mineralocorticoid is aldosterone.2 Most corticosteroids
used in equine medicine are synthetic glucocorticoids,
which are modified to enhance antiinflammatory effects
while reducing mineralocorticoid effects.

Corticosteroids are not active in ester form and must
be hydrolyzed to the free alcohol form to have biologic
activity.3 Circulating corticosteroids are highly protein
bound, and only the unbound free fraction can enter
cells. Glucocorticoids primarily exert their effects
through binding with intracellular glucocorticoid recep-
tors, which subsequently regulate transcription of target
genes and regulate the function of other transcription
factors, although the existence of membrane-bound cor-
ticosteroid receptors has been suggested.3,4 Glucocorti-
coids have widespread effects because they influence
most cells in the body and regulate up to 20% of the
expressed genes in each cell.4 Corticosteroids are mainly
inactivated by the liver and cleared in the urine.
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for their antiinflammatory and immunosuppressive effects. These drugs
inhibit migration of circulating leukocytes into affected tissues, thereby reduc-
ing the number of inflammatory cells at the site of injury. As a by-product of
this, the number of circulating neutrophils rises because of their increased
release from bone marrow along with reduced extravasation into tissues,
which is typical of a stress leukogram. Glucocorticoids also inhibit the pro-
duction and release of cytokines (interleukin-1, tumor necrosis factor–α) and
degradative enzymes (matrix metalloproteinases) by macrophages. In addi-
tion, glucocorticoids reduce synthesis of several proinflammatory mediators,
such as leukotrienes and prostaglandins, through phospholipase A2 and
cyclooxygenase-2 inhibition.4 These attributes endow glucocorticoids with
their powerful antiinflammatory and pain-reducing properties in treating
musculoskeletal disease.

Glucocorticoids have been used to treat a variety of musculoskeletal mal-
adies in horses, including osteoarthritis, focal myositis, impingement of dorsal
spinous processes, sacroiliac joint injury, sacral fractures, caudal vertebral frac-
tures, sacral syndrome, navicular disease, bursitis, splint bone periostitis or
exostosis, and vertebral articular facet osteoarthritis.1,7–11 Of particular interest
to this discussion is the use of glucocorticoids to treat local back pathologies,
and there are several specific indications for the use of these drugs in manag-
ing equine back pain.

Impingement of the dorsal spinous processes is one of the most common
causes of back pain in horses and can involve portions of vertebrae from T13
to L2.7,12 The diagnosis may be confirmed by physical examination, radiogra-
phy, and local anesthesia.7,13 Mild to moderate cases may respond to
NSAIDs and muscle relaxants, although some cases may require intralesional
injection of corticosteroids.7,13 Injections should be made in the interspinous
space or, if this is impossible, lateral to the involved processes. Recommended
protocols have included the use of triamcinolone acetonide13 and a combina-
tion of methylprednisolone acetate, isoflupredone acetate, and pitcher plant
extract (Sarapin, High Chemical Company, Levittown, PA).7 Patients with
unresponsive cases are candidates for partial resection of the dorsal spinous
processes, either under general anesthesia or as a standing procedure in select
circumstances.13,14

Sacroiliac joint pain is diagnosed through physical examination, nuclear
scintigraphy, ultrasonography, radiography, and regional anesthesia.15 Tradi-
tional therapeutic protocols using NSAIDs and rest are only partially suc-
cessful.16 While regional glucocorticoid injection of the sacral area may offer
some clinical benefit, a more specific technique has been developed in which
the lumbosacral joint may be injected directly.17 Although no specific recom-
mendations have been made regarding glucocorticoid use with this tech-
nique, it is reasonable to suggest the use of a medium- to long-acting
corticosteroid base as has been recommended in humans with sacroiliac joint
spondyloarthropathy.18 The drug should be in acetate, diproprionate, or ace-
tonide ester form to allow slow absorption.

Osteochondrosis and osteoarthritis of the cervical vertebral facet joints
may cause cervical pain, back pain, forelimb lameness, and ataxia.7,19,20 Ultra-
sonically guided injection of the facet joints from C2 to C7 has been
described,21 and treatment with intraarticular triamcinolone (6 mg/joint) or



methylprednisolone (100 mg/joint)
has been effective.22

Temporomandibular joint pain
may cause secondary back pain. If
the temporomandibular joint pain is
due to osteoarthritis rather than
sepsis, intraarticular corticosteroid
or hyaluronic acid injection is
appropriate.7 A reliable injection
technique has been described.23

Anecdotally, back pain related to
focal myositis that is unresponsive to
NSAIDs and muscle relaxants may
respond to local injection of gluco-
corticoids alone or in combination
with local anesthetics, although no
objective data exist regarding the
efficacy of this therapy.7 The primary
aim in treating focal myositis should
be identification and treatment of
the primary cause along with con-
current symptomatic treatment of
the myositis. If corticosteroids will
be used for this purpose, the use of a
medium- to long-acting glucocorti-
coid in slowly absorbed acetate,
diproprionate, or acetonide ester
form would be most appropriate.

Epidural glucocorticoid injections
have been used for several years in
humans to relieve lower back, neck,
and radicular pain.24 The use of
epidural corticosteroids in horses is
not well documented, although ben-
eficial results have been reported
with caudal epidural injection of 200
mg of methylprednisolone acetate to
treat sacral and coccygeal vertebral
injuries.8

When glucocorticoids are used for
any purpose, it is important to
remember the potential negative
side effects of these drugs on horses.
Systemic effects may include iatro-
genic Cushing’s disease, increased
susceptibility to infection, and adre-
nal–pituitary axis suppression.3
These effects are more likely to
occur with long-term systemic use.
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Laminitis is a well-known but poorly documented
side effect of glucocorticoid use in horses that can have
devastating consequences. The specific drugs and doses
likely to induce laminitis are not definitively known,
although anecdotal evidence suggests dexamethasone
and triamcinolone are the most likely, and there is some
experimental evidence to support this assertion.5,25,26
Laminitis may be more likely when long-acting gluco-
corticoids and higher-than-recommended doses or
repeated dosing are used.5

Two primary theories have emerged as to how gluco-
corticoids may directly induce laminitis. The first theory
suggests that glucocorticoid-mediated lamellar tissue
insulin resistance results in decreased tissue glucose use,
leading to separation of the dermal and epidermal hoof
lamellae.5,27 The second theory suggests that laminitis
may be caused by the effects of glucocorticoids on digital
vasculature. Glucocorticoids markedly potentiate the vas-
cular constriction caused by epinephrine, norepinephrine,
and serotonin in digital arteries and veins,28 which may
subsequently decrease laminar blood flow, leading to
lamellar separation. The detrimental lamellar tissue
effects of glucocorticoids may be worsened by local con-
centration of circulating glucocorticoids because an
increase in a steroid-activating enzyme (11β-hydroxys-
teroid dehydrogenase-1) has been documented in an
experimental model of laminitis.29 This suggests that
local concentrations of glucocorticoids may increase at
the hoof lamellar interface during laminitic episodes, fur-
ther compounding the problem.

Glucocorticoids may increase the risk for tendon and
ligament rupture, particularly when they are injected
intralesionally. Although specific indications for tendon
and ligament injection are rare for equine back pain, the
risk has been documented in other musculoskeletal dis-
eases. Rupture may occur if local glucocorticoids are used
to treat Achilles tendonitis in humans,30 and repeated
injection of the navicular bursa with corticosteroids may
increase the risk for deep digital flexor tendon rupture.9

Glucocorticoids are known to potentiate infection,
although examples of treatment leading to infection are
rare. Corticosteroid injection of dorsal spinous process
impingement has resulted in iatrogenic infection in rare
cases.7 Iatrogenic epidural abscessation and meningitis
secondary to epidural glucocorticoid administration
have been reported in humans.31

Glucocorticoids may be contraindicated in horses
positive for hyperkalemic periodic paralysis because the
use of these drugs has induced episodes in humans.32

There are no reports documenting induction of hyper-
kalemic periodic paralysis secondary to glucocorticoid
administration in horses, and this seems to be exceed-
ingly rare in humans, but caution should be exercised
when using these agents in affected horses.

Although the use of local glucocorticoid injection was
not definitive in treating back pain in the accompanying
case report, it can be a useful adjunct for a variety of
back pathologies. It is a logical choice when more con-
servative treatments have failed and more aggressive
treatment is not immediately indicated.
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