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emergency Care 
strategies to Prevent and respond 
to Barn Fires

Rebecca Gimenez, PhD, noted that 
barn fires are the No. 1 local emergency 
that affects everyone from horse owners 
to veterinarians, and property owners 
to the horses themselves. Barn fires kill 
more horses annually than any other type 
of nonmedical emergency. Of 11,500 ag-
ricultural storage facility fires per year, 
88% are barns or stables with animals, 
resulting in about $250 million in prop-
erty losses annually. In 87 horse-barn fire 
incidents reported in 2006 and 2007, 461 
horses died and an unknown number 
were injured.

Gimenez explained that for a fire to 
start there needs to be an ignition source, 
oxygen, and fuel. She emphasized that a 
fire doubles in size every minute, so in 10 
minutes it might be 1,024-4,680 times the 
original size! 

As heat rises into the barn rafters, the 
ceiling will superheat if the structure lacks 
ventilation for heat escape. Hay and other 
combustibles (such as the rafters) often lo-
cated high in the barn are likely to ignite.

Common barn construction materials of 
wood increase the hazard of unstoppable 
fires. Ideally, a barn is constructed of ma-
sonry or cinder blocks, with metal or tile 
roofing, all electrical lines are sheathed in 
conduit, flooring is sand or another non-
combustible material, and all wood surfac-
es are painted with flame-retardant paint. 
Areas of the barn should be compartmen-
talized to prevent or delay spread of the 
fire. Post “No Smoking” signs around the 
barn and enforce the rule.

Mitigation should include a careful look 
at the “anatomy” of a horse facility, asking 
the following questions:
■  What is the evacuation plan for every 

horse and person from the facility?
■  Is the evacuation plan practiced?
■  What combustibles (forage, shavings, 

stall planks, wood roofs, and walls) are 
present?

■  Are alcohol, cleaning products, oils (clip-

per grease, etc.) in steel boxes?
■  Do stall doors face to the outside wall 

for a fast exit, or is the only egress along 
the inside barn aisle from an interior-
facing stall door?

■  Are doors locked at the ends of the barn? 
Are stalls locked?

■  Do obstacles block egress out of the 
barn?

■  Is there a sprinkler system? 
■  Are there sufficient stations of materials 

for fighting or suppressing fires?
■  Is there a chainsaw and/or an axe to 

open escape routes on outside walls?
Gimenez notes that it takes 30-60 sec-

onds to halter and lead a horse to an exit. 
It isn’t appropriate to open the stall door 
for the horse to escape because often they 
return to the barn or they might run into 
someone or impede emergency vehicles. 
Most horse fatalities are due to smoke in-
halation; as a horse panics, rises in heart 

and respiratory rates increase inhalation 
of toxic fumes.

Know the turnover rate of clients at a 
facility so all newcomers are versed in fire 
evacuation procedures. Firefighters rec-
ommend monthly evacuation practices. 
This improves muscle memory and au-
tomatic responses, while uncovering po-
tential, but correctable, problems before 
encountering a real crisis. 

Flame and heat detectors with electron-
ic eyes can signal the presence of heat or 
flame as it is rising, and carbon monoxide 
detectors are valuable, too. Cheap smoke 
detectors aren’t as useful because they are 
triggered by air particulates and dust to 
give false alerts. Tags on fire extinguishers 
should be checked and contents updated 
at the local fire department as necessary. 
An extinguisher should be 10-20 pounds, 
minimal. Personnel should be trained in 
extinguisher use, as there is no time for 

By NANcy S. LoviNg, DvM

Barn fires kill more horses annually than any other type of nonmedical emergency. 
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a learning curve when a fire is doubling 
in size every minute. Fire hoses should 
have more than 100 psi of pressure, and 
it is helpful to have an installed sprinkler 
system for immediate suppression. Water 
suppression is considered a last resort—
especially in rural areas—since it takes 
three to five minutes for firefighters to ar-
rive, and by then there might be no saving 
the barn. Regardless, it is good to have an 
established relationship with the local fire 
department. When you implement mitiga-
tion strategies, insurance costs go down 
and safety improves substantially, along 
with the potential to save lives.

emergency Preparedness: eventing
Kent Allen, DVM, of Virginia Equine 

Imaging, discussed the triathlon of eques-
trian sports—eventing. Successful eventing 
horses possess unique traits and tempera-
ments. They must be supple and well-man-
nered for dressage, strong, bold, and ag-
gressive for the cross-country phase, and fit 
and balanced for stadium jumping. In gen-
eral, event horses are subject to tendon and 
ligament injuries, lacerations and trauma, 
hyperthermia (overheating), hypoxia (low 
oxygen), tying-up, electrolyte depletion, 
exercise-induced pulmonary hemorrhage, 
and other speed-related problems.

For eventing, the FEI (Fédération 
Equestre Internationale) is the worldwide 
rule maker, and the Technical Delegate, 
Veterinary Delegate, and the Ground Jury 
with its President execute specialized du-
ties for the organization. The Veterinary 
Delegate acts in cooperation with Ground 
Jury members, who serve as judges at the 
competition. The jobs of the Veterinary 
Delegate are to advocate for the horse, de-
termine if horses are “fit to continue” in 
soundness and metabolic health; imple-
ment passport control, medication control, 
and advice; attend to necessary paperwork; 
and plan for emergencies.

While an event veterinarian should be 
ringside at all times, this is often difficult 
since there might be multiple rings or 
phases going on at any time. It is important 
to know drug and medication informa-
tion to comply with United States Eques-
trian Federation (national governing body, 
USEF) and FEI regulations. If unsure of 
a drug rule, the event veterinarian should 
contact the USEF office so they only give 
accurate information to a competitor.

It should be decided in advance who will 
cover emergencies during the day or night 

where on-site 24-hour care is required. All 
vets and personnel should be briefed in 
advance of the competition, with zones 
designating where each vet will be sta-
tioned on the cross country course. This 
allows each vet to become familiar with 
the assigned zone and to figure out how to 
safely move around the course to attend a 
horse. Organizers should determine how 
many trucks will be on course, and each 
vet should know where to go and when. 
Veterinarians and other officials 
driving on course must apply cau-
tion when riders are on course to 
avoid a collision. At some large 
competitions there is a single  
veterinarian who is responsible 
solely for communications to di-
rect everyone safely.

For ambulance transport, ramp 
trailers are best for loading an in-
jured horse that is still standing. An am-
bulance capable of moving a recumbent 
(down) horse should be available. Veteri-
nary officials should know the location of 
a referral hospital ahead of time, and they 
should make provisions for an extra am-
bulance to be on course while the other is 
involved with a patient. 

The most serious issue on course at 
events is rotational falls, which happen 
when a horse hits a fixed obstacle between 
the knee and shoulder and somersaults 
over the jump. According to the presenta-
tion, these falls come with a 25% chance of 
rider injury and as much as a 60% chance 
of the horse incurring a serious fracture 
around the head and neck, with the pos-
sibility of acute death. 

Staff should be trained beforehand on 
managing removal of a recumbent horse. 
Adequate screens, sleds, or a flatbed trailer 
should be on hand to handle this as deli-
cately as possible. In an effort to reduce 
injuries, research is currently under way 
to develop frangible or collapsible jumps 
and “logs” made of Styrofoam.

emergency Care at endurance 
events

This author (Nancy Loving, DVM) pre-
sented on unique conditions associated 
with offering emergency care at endurance 
events. These horses perform protracted 
exercise of up to 12 hours for a 50-mile 
event, and up to 24 hours for a 100-mile 
competition. Besides metabolic issues cre-
ated by fluid depletion and electrolyte im-
balances due to sweating during sustained 

performance, immune and respiratory 
challenges stemming from transport to 
the event are added concerns.

Endurance rides are often held in wil-
derness areas without good road access, 
posing a challenge when trying to reach a 
horse in distress. A Treatment Veterinarian 
should be equipped with sufficient horse-
power (vehicle, ATV, or horse) to reach a 
horse if it cannot be reached with a horse 
trailer and transported. Organizers should 

provide all veterinarians with a deploy-
ment schedule that identifies where each 
veterinarian is stationed throughout the 
event. They should also arrange transport 
trailers with competent drivers equipped 
with maps in advance, and people familiar 
with the area should accompany them.

Endurance horses are affected by the 
excitement created by numbers of horses 
moving down the trail. Upon entering the 
vet checks, horses are bombarded with 
stimulation from crew activities: continual 
heart rate checks, sponging, and removing 
tack. It is not always possible to identify a 
horse with problems until it is separated 
from the “herd” and offered time to eat, 
drink, and relax. 

At national (American Endurance Ride 
Conference, AERC) and international  
(FEI) endurance rides, a hierarchy of 
people must be in steady communication 
throughout the event—Ride Management 
(Organizing Committee), the Veterinary 
Judge (members of the Veterinary Com-
mission), the Treatment Veterinarian, and 
at FEI rides the Veterinary Delegate and 
Ground Jury. Communication among 
these individuals is critical and can be ac-
complished by using cell phones or enlist-
ing help from ham radio operators.

Besides addressing those horses need-
ing acute treatment, the treatment veteri-
narian will examine every horse eliminated 
from the ride within the hour following 
elimination to ensure that a concern that 
seems to be musculoskeletal in nature is 
not a metabolic-related myositis (muscle 
inflammation—in most cases, tying-up). 

Watch an interview 
with Dr. Nancy Loving 
discussing veterinary 
care at endurance events 
(TheHorse.com/Video.
aspx?vID=203).

Video
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This exam also ensures that every horse is 
making progressive recovery and identifies 
those needing treatment. 

Designated treatment area(s) should 
be located away from foot traffic or ca-
sual onlookers who could interfere with 
safe treatment. A well-equipped horse 
trailer makes a useful triage shelter when 
it is stocked with pharmaceuticals, diag-
nostic equipment, chemistry machines, 
etc. There should be access to fresh wa-
ter, ice, and quality hay in treatment ar-
eas. A generator can provide light for  
working through the night if electricity is 
not available. Competent personnel should 
be available to assist with running fluids 
and continuous monitoring of sick horses. 

Routine paperwork to have available 
includes consent forms to authorize treat-
ment, medical records, and specialized 
treatment forms required by AERC or 
FEI. Should a horse require shipment to 
a referral hospital, make arrangements in 
advance so a referring veterinarian and 
hospital are aware of the case and avail-
able to accept it. 

Besides musculoskeletal injuries and 
lameness issues that occur with athletic 
pursuits, veterinarians might see metabol-
ic problems. These are typical of endur-
ance exercise and relate to the complex 
of exhausted horse syndrome: myositis, 
thumps (synchronous diaphragmatic 
flutter), heat stress, colic, and potentially 
laminitis. Fatigue, energy depletion, elec-
trolyte imbalances, and dehydration must 
be addressed. Goals are to maintain cir-
culatory health, intestinal motility, and 
kidney perfusion, to minimize pain and 
discomfort, and thwart development of 
laminitis or gastric ulcers. Endurance ride 
treatment often involves creative thinking 
and the use of every conceivable resource 
to make a workable treatment area, often 
in the middle of the wilderness.

racetrack emergencies: so What’s 
the Worst that Can happen?

Effective management of racetrack 
emergencies is dependent on preplanning 
before the first horse leaves its stall, accord-
ing to Mary Scollay-Ward, DVM, equine 
medical director for the Kentucky Horse 
Racing Commission. Preparation includes 
understanding the nature of racing emer-
gencies along with an assessment on how 
to maximize available resources. Venue-
specific concerns should be identified, 
as every situation is unique, and Scollay- 

Ward urged on-track veterinarians to de-
velop team proficiency by collaborating 
on duties and establishing relationships 
prior to the need for implementing emer-
gency procedures.

Musculoskeletal injuries, particularly of 
the fetlock, are the cause of 95% of rac-
ing-related fatalities; most times a track 
emergency is not fatal, yet it requires  
intervention of the racetrack vet. When 
considering in advance how a crisis can be 
avoided, a racetrack veterinarian should 
ask: “What can go wrong, and what can 
I do about it?” Along with addressing the 

logistics of getting an ambulance into an 
enclosure, he or she should ensure that 
ambulance and medical supplies are in 
proximity to where the bulk of accidents 
might occur on the track. On muddy days, 
difficulty getting vehicles to a patient 
could necessitate staffing additional vet-
erinarians and vehicles on-site.

Scollay-Ward explained that no track 
emergency can be handled by a single 
person, so a team approach is essential, 
along with clear communication. The an-
nouncer is part of that team—he can call 
off a race if a horse is injured where gal-
loping horses might be returning in about 
1½ minutes, and he or she can advise and 
calm the crowd. There is no guarantee 
that only one emergency will occur at a 
time, so the track veterinarian should be 
vigilant about being prepared for addi-
tional emergencies. 

Scollay-Ward emphasized that no 
equine injury justifies any human injury, 
so safety is paramount. Personnel who 
are likely to interact with an injured horse 
should be identified and trained. Security 
personnel should provide a safe work pe-
rimeter and prevent casual bystanders 
from getting in harm’s way or interfering 
with care rendered to a horse.

At least one person should be respon-

sible for keeping everyone present at the 
scene safe—this dedicated handler should 
stand on the side of the uninjured leg, as 
movement of an injured leg is not always 
predictable. This person’s sole responsi-
bility is to control the horse whether it is 
standing or down. Adequate chemical re-
straint is important to calm the horse and 
ensure safe transport to a treatment area. 
External stabilization with a Kimzey splint 
or compression boot can help prevent fur-
ther structural damage.

The on-site track vet is not obligated to 
determine an exact diagnosis, but he or 
she should communicate all information 
that has been discussed—plus specifics 
of treatment—when transferring care to 
the attending veterinarian. Scollay-Ward 
notes that if there is any question that 
euthanasia is warranted, then it isn’t. But 
once the decision to euthanize is made, 
rapid implementation is important, using 
barriers and sufficient blocking screens so 
it is not a public event.

The goal is to have the best possible case 
outcome. This requires preparation, chem-
ical and physical restraint, injury stabiliza-
tion, effective case transfer, and follow-up 
to learn from each experience. Scollay-
Ward’s take-home message was that you 
can be prepared for the unexpected, and 
the veterinarian is the most qualified per-
son on-site to handle emergencies. 

Veterinary Care at equine events: 
rodeos

Doug Corey, DVM, of Adams, Ore., pre-
sented the conditions surrounding emer-
gency care at rodeos during his in-depth 
emergency care presentation at the 2008 
American Association of Equine Practi-
tioners convention in San Diego, Calif. He 
emphasized that the Professional Rodeo 
Cowboys Association (PRCA) has led in 
the creation of many welfare guidelines 
to ensure safe procedures, rules, and stan-
dards for livestock care. Not many injuries 
occur in rodeo, but PRCA requires that 
a veterinarian is on-site, both during the 
approved rodeo events as well as during 
“slack” competition held before or after a 
scheduled performance.

Corey recommends conducting a meet-
ing with all involved to discuss handling 
of an injured animal and formulate a writ-
ten step-by-step procedure for handling 
injured stock. It is also helpful to practice 
procedures, such as loading an injured 
horse, in order to test equipment and de-

 endurance rides are 
often held in wilderness 
areas without good road 

access, posing a challenge 
when trying to reach a 
horse in distress. 
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cide where a vet should be located during 
a performance. Communication devices, 
such as cell phones or two-way radios, 
should be organized and tested in ad-
vance. There should be clarification as to 
who makes the decision to bring a veteri-
narian into the arena. The group should 
create a supply list and determine the op-
timal location for the vet vehicle. Figure 
out who will pay for veterinary services, 
and who will determine when a horse 
needs transport to a clinic. Transport con-
veyances should be well-equipped to al-
low restraint and safe transport.

Before the performance the rodeo vet 
should peruse livestock pens to check for 
injuries and problems, and it is sensible 
to contact the judges, livestock contract 
personnel, pickup men, and handlers to 
make sure all people are in agreement 
on emergency procedures. Corey stressed 
that during a performance the veterinar-
ian’s attention should be directed to the 
arena and not to other nonemergency 
situations elsewhere on the grounds.

Should an emergency arise, there is often 
pressure to clear the arena so the event can 
continue, but every effort should be made to 
stabilize an injured animal, no matter how 
long it takes, before moving it. In most cas-
es, the horse can be loaded into a livestock 
ambulance and transported from the arena 
to a predetermined location. The veterinar-
ian should have the final authority on the 
decision of euthanasia for humane reasons 
in the event of a serious injury. The person 
responsible for the horse’s care should be 
consulted, and the insurance company cov-
ering the animal should be called in any 
emergency situation.

All aspects of animal safety and wel-
fare should be addressed at rodeo events, 
as should concerns of public perception. 
Corey’s take-home message was to prac-
tice prevention, be prepared, and take 
prompt action.

emergency services at steeple-
chase and Cross-Country hunter 
events

At the 2008 American Association of 
Equine Practitioners convention held Dec. 
6-10 in San Diego, Calif., Reynolds Cowles, 
DVM, of Blue Ridge Equine Clinic in Free 
Union, Va., reviewed the logistics of vari-
ous cross-country jumping events that in-
volve the need for veterinary care. These 
events typically have 70-75 mature (6- to 
9-year-old) horses competing. He explained 

that licensed hunt meets run under racing 
rules, yet the horses encounter hurdles, 
brush, timber, or run on the flat. “National 
fences” are constructed of metal frames 
and plastic brush up to 4’6” with a padded 
foam roll covering the frame. A point-to-
point race has fewer regulations and func-
tions according to fox hunting club rules, 
rarely with post-race testing. Hunter pace 
horses encounter timber, brush, and ditch-
es, and those events are loosely organized 
with local rules. 

Falls sometimes occur in hurdle or tim-
ber races, but they don’t happen often in 
hunter paces. Horses that fall might incur 
head trauma, concussion, or fractures. 
Most falls occur when the horse is most 
exhausted: usually at the last three fences. 
Jump racing incurs 3.4 fatalities per 1,000 
starts as compared to only one fatality per 
1,000 starts in flat racing. It appears that 
hard surfaces are associated with high-
er injury rates, simply due to increased 
speeds; irrigated, well-maintained courses 
have lower injury rates. Meadows of 6-10” 
tall grass are desirable courses because 
they slow horse speed. 

The vet should meet with course clerks 
in advance and coordinate with stewards 
and officials. They must ensure the abil-
ity to have good communications, espe-
cially with the steward in the stand, who 
is a main communicator. The veterinarian 
should be prepared with proper equip-
ment and a number of ambulances. Due 
to the nature of the course terrain, it is 
best to have a four-wheel drive horse am-
bulance (and backup) with a long ramp 
for efficient loading. Cooling fans are de-
sirable, and the ambulance should have 
curtains to form a screen around an in-
jured horse and an adequate number of 
competent staff members on board. It is 
helpful to have radiographic, ultrasound, 
and endoscopic equipment, and a genera-
tor might be necessary. Bandaging ma-
terials, splints, intravenous fluids, phar-
maceuticals, and euthanasia solution are 
included in the necessary supplies. 

Overreach and interference injuries, 
as well as lacerations, are common, as 
are support injuries such as bowed ten-
dons or catastrophic breakdowns. If the 
horse’s injuries necessitate euthanasia the  
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veterinarian must have the owner’s 
or trainer’s permission.

Crowd control is important so a 
veterinarian has access and a safe 
working space to attend a horse. If 
a horse is down, remove the girth to 
allow the horse to breathe deeply. A 
fractured limb, shoulder, or forearm 
might be present on the down side 
and not evident until the horse at-
tempts to stand. A horse with head trau-
ma can experience concussion, cervical 
fractures, and/or seizures. It is important 
to protect the jockey (and other person-
nel) from further injury while a horse 
struggles to rise–experienced manpower 
is invaluable. Usually an exhausted horse 
recovers in a few minutes, but a strug-
gling horse might require sedation. If a 
limb needs splinting, sedation is appro-
priate so the horse doesn’t inadvertently 
use the splinted leg as a weapon. A horse 
with heat exhaustion should not be load-
ed on the trailer until he is stabilized and 
cooled. Any horse that has been injured 
or has fallen should not be asked to walk 
off the course.

emergency Veterinary Care at 
horse shows

Most horse show emergencies are able 
to be cared for on-site, but if a crisis de-
velops, the horse should be stabilized and 
transported to a full-care facility, accord-
ing to Rick Mitchell, DVM, of Fairfield 
Equine Associates in Newtown, Conn. He 
presented during the in-depth session on 
emergency care at the 2008 American As-
sociation of Equine Practitioners conven-
tion, held Dec. 6-10 in San Diego, Calif. 
An on-grounds clinic facility should be 
clean, well-lighted, and have good venti-
lation, running water, and electricity. It 
should be stocked with supplies typical of 
an equine practice, including diagnostic 

equipment (i.e., radiography and ul-
trasound units). This facility provides 
a place where clients can find the vet-
erinarian, while giving them a quiet 
place to work. It might be necessary 
to arrange such a building with the 
organizing committee and show man-
agement prior to the show. Personnel 
at a nearby referral hospital should be 
contacted in advance to provide care 

if an injury or illness exceeds the scope of 
available horse show care. There should 
be some means of emergency transport 
available, with a select group of personnel 
trained in dealing with emergency situa-
tions.

Major concerns at horse shows are typi-
cally minor medical issues, such as hives, 
and it is necessary to know the medica-
tion rules of the sport so a horse has the 
chance to compete if the problem can be 
resolved quickly. The owner and trainer 
usually have a significant emotional and fi-
nancial investment in seeing the horse par-
ticipate in a competition. Medication and 
emergency treatment reports might need 
to be filed and permission obtained from 
the Veterinary Delegate and signed off on 
by the Ground Jury at Fédération Equestre 
Internationale (FEI) competitions. 

Other common medical problems in-
clude the horse that is ill or not quite right 
on arrival, becomes dehydrated, has colic, 
trauma, or a laceration, or suffers a mus-
culoskeletal injury. Many show horses are 
presented to the show veterinarian with a 
mild to moderate lameness for which it is 
important to rule out cellulitis (a diffuse 
bacterial infection of the skin and associ-
ated tissues) or dermatitis.

Mitchell pointed out that many show 
horses are continuously on the road and 
subject to transport stress and problems 
related to irregular feeding schedules. At 
FEI events an arrival exam is required to 
identify and isolate sick horses. The job 
of the show vet is also to evaluate if any 
trauma or illness renders a horse unfit to 
compete, then to advise the owner/trainer 
of an appropriate course of action. 

During competition an ambulance 
should be located near the arena, sup-
plied with instant ice packs, battlefield 
and elastic bandages, and other neces-
sary veterinary supplies that allow for 
rapid intervention. Mitchell stressed that 
good service can be provided regardless of 
available facilities if a horse show veteri-
narian is prepared. h
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  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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Equine Cushing’s
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.
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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. 

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

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.
Signs of Pain in Horses
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Horses experience acute and chronic pain, so managing pain properly is important
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
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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, also known as exertional rhabdomyolysis, is the most common equine muscle problem

Fact Sheet

Tying-up is commonly used to describe horses that are stiff, 

sweaty, and reluctant to move due to muscle pain.

Watch an interview with 
Dr. Rick Mitchell as he 
covers the basics of keep-
ing show horses healthy. 
(TheHorse.com/Video.
aspx?vID=193).
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