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Each February, veterinarians 
from around the country 
leave their practices and their patients 
and descend upon sparkling Las Vegas, 

Nev., for the Western Veterinary Conference 
(WVC). With tracks for small animal, avi-
an and exotic, food animal, and, of course, 
equine veterinary professionals, the annual 
event draws practitioners from a variety of 
backgrounds and fields of interest for educa-
tion on a wide array of animal health  topics. 

The 2013 edition, which took 
place Feb. 17-21 at the Mandalay 

Bay Convention Center, boasted 50 sessions 
dedicated to horse health and veterinary 
care. Topics of discussion included dentistry, 
emergency and critical care, reproduction, 
endocrinology, and surgery. Here are just 
a few highlights from the comprehensive 
equine sessions at this year’s WVC. For more 
articles from the conference, visit TheHorse.
com/WVC2013.

Practitioners discussed several 
neurologic issues including 
EPM, which is being assessed 
here, and vestibular disease.
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EPM Testing, Treatment Options
Veterinarians acknowledge that even af-

ter years of dealing with equine protozoal 
myeloencephalitis, or EPM, the insidious 
neurologic disease remains difficult to 
diagnose and challenging to treat. Laurie 
Beard, DVM, MS, Dipl. ACVIM, associate 
clinical professor at Kansas State Uni-
versity’s College of Veterinary Medicine, 
reviewed the current diagnostic and treat-
ment options. 

She said EPM affects horses of all ages, 
breeds, and disciplines. It is a progres-
sive (increasing in extent and severity) 
and potentially fatal neurologic disease 
caused by protozoal microorganisms—
most commonly Sarcocystis neurona and 
less frequently Neospora hughesi—that 
create inflammation in the brain and/or 
spinal cord. Clinical signs are commonly 
asymmetric, meaning they’re more appar-
ent on one side of the body, and they vary 
widely among horses. These include atax-
ia (incoordination) ranging from mild to 
severe; muscle atrophy; lameness ranging 
from mild to severe; and head tilting. Se-
vere cases might progress to recumbency, 
meaning the horse is unable to stand or 
rise.

Beard noted that disease prevalence 
generally correlates with opossum popu-
lations in specific regions. This is because 
the opossum is S. neurona’s definitive host 
and the animal that passes EPM-causing 
organisms on to horses.

She listed key points veterinarians 
should consider when diagnosing EPM:
■  Perform a thorough neurologic exami-

nation and rule out as many differential 
diagnoses as possible prior to testing.

■  Only test horses that have clinical signs 
of neurologic disease.  

■  Consider performing multiple tests. 
Beard said this can increase test sensi-
tivity (or increase the chance of finding 
positive test results), but can ultimately 
decrease specificity (or increase the 
chance for false positives).
Commonly used EPM tests include:

■  Western blot The Western blot was the 
first commercially available EPM test, 
and it essentially provides a yes or no 
answer as to whether a horse has de-
veloped antibodies against EPM’s caus-
ative agents. Beard said when the test 
is run on cerebrospinal fluid (CSF), 

it’s sensitive to blood contamination, 
potentially leading to false positive re-
sults. Veterinarians also can perform 
this test (and often do) with a blood 
sample, she said.

■  IFAT A newer and commonly used test 
is the immunofluorescent antibody test, 
or IFAT. It quantifies the immune re-
sponse to S. neurona’s and N. hughesi’s 
surface antigens (SAG) as a titer, or the 
concentration of antibodies circulating 
in the blood. Beard said this test is most 
successful when used on a blood sam-
ple: “If all you have is a blood sample, it 
is the test I would pick.” 

■  SAG-1 ELISA Another quantitative test 
uses an enzyme-linked immunosorbent 
assay format (ELISA) to measure the 

antibody response to the surface anti-
gen SAG-1. Some S. neurona strains do 
not contain this surface antigen, which 
can generate false negative results.

■  SAG-2, 3, and 4 ELISA This newest EPM 
diagnostic test measures antibodies to 
the S. neurona surface antigens SAG-2, 
SAG-3, and SAG-4 in blood and CSF. It 
focuses on the ratio of titers in blood to 
titers in CSF, and veterinarians typically 
consider a test positive when the ratio 
(as calculated by the laboratory that car-
ries out the test) totals less than 100. 
“There’s no perfect test—there will al-

ways be false positives and negatives,” 
Beard said, recommending practitioners 
retest horses if they’re unsatisfied with ini-
tial  results.

COMMOn VEsTibular disEasEs
They don’t garner as much attention as infectious neurologic diseases, but vestibular 

diseases (those that pertain to the balance mechanisms) are common and important causes 
of equine neurologic problems. Laurie Beard, DVM, MS, Dipl. ACVIM, associate clinical professor 
at Kansas State University’s College of Veterinary Medicine, described the two most common 
vestibular diseases in horses: temporohyoid osteoarthropathy (THO) and skull fractures. 
Temporohyoid Osteoarthropathy This chronic bony growth on the stylohyoid bone in the 
temporohyoid joint located near the middle ear and guttural pouch causes ankylosis (joint 
fusion). Clinical signs include acute onset neurologic dysfunction; unilateral (one-sided) facial 
and/or vestibular nerve dysfunction or paralysis; discharge from the ear; dysphagia (difficulty 
swallowing); and head tossing, ear rubbing, and bridling problems.

Diagnosis generally involves endoscopic examination of the guttural pouches, Beard said. 
Other diagnostic options include skull radiographs and computed tomography. 

Beard said most horses respond well to conservative treatment, including broad-spectrum 
antibiotics and non-steroidal anti-inflammatory drugs. Conservative treatment, however, will not 
eliminate the bony proliferation, and some cases require more aggressive surgical treatment. 
Beard said veterinarians have reported success performing a ceratohyoidectomy—complete 
removal of the entire ceratohyoid, a bone that connects to the stylohyoid bone. She said good 
surgical candidates for a ceratohyoidectomy show no neurologic dysfunction, but exhibit prob-
lems eating.
Skull Trauma Common skull fracture locations include the basisphenoid, basioccipital, and 
temporal bones, Beard noted. Common clinical signs include loss of consciousness for minutes 
to hours; seizures; vestibular dysfunction; facial nerve paralysis; depression; hemorrhage from 
the ears or nostrils; ataxia; and spinal fluid leaking from the ears. 

Veterinarians can use endoscopy to look for blood in the pharynx, guttural pouches, or upper 
airway walls or employ computed tomography to diagnose the injury. It can be difficult to evaluate 
skull trauma with radiographs, she cautioned, because fractures often have minimal  displacement.

Skull fracture treatments include steroidal and non-steriodal anti-inflammatories to reduce 
swelling and inflammation, diazepam or phenobarbital to treat seizures, and broad-spectrum 
antibiotics to target infection if fractures have broken the skin. Beard said veterinarians might 
administer mannitol and/or hypertonic saline to help reduce associated central nervous system 
edema (fluid swelling); however, they should not use it on horses with active brain hemorrhages. 

Beard said most prognoses for THO and skull fractures are good, although both disorders 
typically require significant time to heal. She also noted that horses recumbent for more than 
four hours have a poor prognosis.—Erica Larson
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There are currently three FDA-approved 
EPM treatments—ponazuril, diclazuril, 
and sulfadiazine and pyrimethamine—
and veterinarians report 60-70% success 
rates for all treatment options, said Beard.

Ponazuril (marketed as Marquis) is 
available in paste form, she said, and the 
recommended dose is 5 milligrams per ki-
logram (mg/kg) of body weight daily for a 
minimum of 28 days. 

Diclazuril (marketed as Protazil) is sold 
as an alfalfa pellet; the recommended dose 
is 1 mg/kg daily for a minimum of 28 days.

Manufacturers recently put sulfadia-
zine and pyrimethamine (marketed as 
 ReBalance) back on the market. The rec-
ommended dose of the oral suspension 
contains 15 mg/kg of sulfadiazine and 1 
mg/kg of pyrimethamine and is adminis-
tered daily for at least three to six months.

The severity and progression of clini-
cal signs are the most important factors 
to consider when offering a prognosis for 
affected horses, Beard said. “Horses that 
present with severe ataxia (and display a) 
rapid progression to recumbency have a 
very poor prognosis,” she said. “The prog-
nosis in horses with mild to moderate 
clinical signs is usually considered good, 
with the majority of horses making a sig-
nificant improvement in clinical signs.”

Wobbler syndrome in Older Horses
The neurologic condition cervical verte-

bral stenotic myopathy (CVSM, common-
ly known as wobbler syndrome) is much 
less common in older horses than it is in 
young, growing animals. But Beard notes 
this condition should be on all veterinar-
ians’ lists of differential diagnoses when 
evaluating aged horses presenting with 
neurologic signs and/or neck pain.

Horses with CVSM have sustained spi-
nal cord damage typically due to cervical 
(neck) vertebrae malformation or trauma. 

Beard said older horses are more likely 
to have lesions located in the caudal cervi-
cal vertebral column (near the base of the 
neck), between the vertebrae C5 and C6 or 
C6 and C7. She noted that some research-
ers performing studies have suggested bio-
mechanical loading related to “wear and 
tear” could contribute to lesions. Addi-
tionally, she said, veterinarians commonly 
see articular process osteophytosis (bony 
remodeling) in older horses with CVSM.

Beard listed common clinical signs as-
sociated with CVSM in older horses:
■  Spinal ataxia, generally symmetric and 

affecting the hind limbs more than the 
forelimbs. Beard noted in some cases, 
however, mature horses with CVSM 
might appear more lame than ataxic; 

■ Neck pain or stiffness; 
■ Neck arthritis; and
■ Decreased appetite.

Beard said veterinarians frequently use 
standing cervical radiographs to diag-
nose CVSM in mature horses. However, 
if results are inconclusive, a myelogram, 
considered the gold-standard CVSM test, 
might be required. This procedure in-
volves injecting dye into the spinal canal 
before taking a set of radiographs to evalu-
ate the spinal column’s width and identify 
possible sites of cord compression. 

Veterinarians might recommend the 
following treatment options for mature 
horses diagnosed with CVSM:
■  Both steroidal and non-steroidal anti- 

inflammatory drugs;

■  Natural vitamin E supplements (vita-
min E is an antioxidant that could act 
as an anti-inflammatory in horses with 
CVSM, Beard said.); 

■  Cervical facet steroid injections, which 
can help reduce pain and potentially re-
duce associated soft tissue swelling; and

■  Surgical correction via a procedure 
called cervical stabilization.
Beard said whether a mature horse with 

CVSM can return to work depends on the 
individual case and its degree of ataxia. 

“A horse with mild clinical disease 
that is a trail riding horse (or low-level 
 performance horse) probably (has) a rea-
sonable chance of still performing,” she 
said. “However, higher level performance 
horses probably will not be able to perform 
at the level they were (prior to CVSM).” 

Current PPid diagnostic Options
Hal Schott II, DVM, PhD, Dipl. ACVIM, 

professor of equine medicine at Michigan 
State University’s College of Veterinary 
Medicine, described veterinarians’ cur-
rent options for diagnosing pituitary pars 
intermedia dysfunction (PPID, or equine 
Cushing’s  disease).

He explained that enlargement of the 
pars intermedia of the pituitary gland (the 
central part of the pituitary gland located 
at the base of the brain) causes PPID, 
which can affect all breeds of horses and 
does not discriminate based on gender. 
Many affected horses are older than 20; 
however, veterinarians have seen the dis-
ease in some younger horses. 

“Practically, the diagnosis of PPID is 
most commonly made by the observation 

 a horse with mild  
clinical (CVsM) disease 

that is a trail riding horse 
probably (has) a reason-

able chance of still  
performing. 

dr. laurie beard

This myelogram shows compression of both dorsal and ventral (upper and lower) dye columns (the 
brighter white lines on either side of the spinal cord) at cervical vertebral joints C3-C4 and C5-C6.
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of hypertrichosis (long hair coat that fails 
to shed properly) and other clinical signs 
in older equids,” Schott said. “Establish-
ing a diagnosis of PPID in less severely  
affected horses can be challenging.”

Due to the need for better PPID test-
ing, Schott said the Equine Endocrine 
Society’s (EES) PPID Diagnosis Working 
Group evaluated current diagnostic op-
tions, narrowed them down to the most 
useful tests, and developed a two-tier sys-
tem of recommended evaluations. Tier 1 
options are screening tests, whereas the 
Tier 2 option can be used to evaluate hors-
es with inconclusive Tier 1 results further. 
Tier 1 Tests The EES recommended two 
Tier 1 tests: a resting adrenocorticotropin 
(ACTH) plasma concentration measure-
ment and an overnight dexamethasone 
suppression test.

“Measuring plasma ACTH concentra-
tion is a logical choice for a single simple 
screening test for initial evaluation of equi-
ds suspected to have PPID,” Schott said.

The overnight dexamethasone suppres-
sion test (ODST) measures circulating 
cortisol (stress hormone) levels about 19 
hours after intramuscular dexamethasone 
administration. Normal horses suppress 

cortisol levels in response to this, but hors-
es with Cushing’s are unable to respond 
appropriately. “Failure of dexamethasone 
to induce suppression of circulating … 
cortisol concentration is strongly support-
ive of PPID (diagnosis),” Schott said. 

 Veterinarians long considered the ODST 
to be the gold-standard PPID test, Schott 
said. However, more recent research indi-
cates the ODST is not superior to measur-
ing ACTH concentrations for diagnosing 
PPID or detecting earlier stages of the dis-
ease. Further, he noted that dexametha-
sone administration might exacerbate 
laminitis in some PPID-affected horses. 

Based on Tier 1 test results, Schott said, 
the veterinarian can conclude that the 
horse is not affected by PPID, determine 
that he is and begin treatment, or—if test 
results are inconclusive—employ another 
Tier 1 test or proceed to Tier 2 testing.
Tier 2 Test Schott said the EES’ Tier 2 test 
is a thyrotropin-releasing hormone (TRH) 
stimulation test. It stimulates the pars in-
termedia, causing PPID-affected horses to 
experience a greater increase in plasma 
ACTH concentrations than what normal 
horses experience. 

Schott said veterinarians are currently 
advocating the TRH stimulation test as 
a more sensitive test for detecting PPID 
in its earlier stages. However, he said 
 researchers need to perform additional 
studies using a larger number of horses. 
Nonetheless, Schott said the test appears 
promising for confirming PPID in horses 
with “gray zone” test results from Tier 1 
evaluations and those with earlier-stage 
disease.

Schott said this test could also help al-
leviate owner concerns about laminitis 
exacerbation connected to an ODST test.

Treating Head injuries in Horses
Jim Schumacher, DVM, MS, Dipl. 

AVCS, MRCVS, a professor in the Depart-
ment of Large Animal Clinical Sciences at 
the University of Tennessee College of Vet-
erinary Medicine, reviewed how to man-
age different types of equine head injuries.
Facial bone fractures Veterinarians diag-
nose many facial fractures using visual in-
spection and palpation, Schumacher said. 
A depression at the fracture site is often vis-
ible immediately following injury, he said. 
The depression can become less obvious 
after a hematoma forms between the frac-
ture fragments and the periosteum (soft 
tissue covering bone); it becomes notice-
able again when the hematoma  resolves.

rEsEarCHErs EValuaTE PrObiOTiCs’ EffECTs On HOrsEs
Martin Furr, DVM, PhD, Dipl. ACVIM, a professor and Adelaide C. Riggs 

Chair in Equine Medicine at Virginia Tech’s Marion duPont Scott Equine 
Medical Center, described a preliminary study evaluating the effects 
of using Pediococcus acidilactici and Saccharomyces boulardii-based 
probiotics in horses. 

Probiotics are a subtype of immunomodulators, which are substances 
designed to enhance the body’s defense mechanisms. Manufacturers mar-
ket these nutritional supplements to support and protect the gastrointes-
tinal (GI) system in a variety of mammals, including horses. Furr said that 
while probiotics’ mechanism of action remains “poorly described,” existing 
research suggests they can (when consumed appropriately) have a number 
of beneficial effects on animals’ immune system and/or GI tract function.

Furr said researchers are working to understand which organisms are 
best suited for equine use. He said scientists have investigated using P. 
acidilactici and S. boulardii as probiotics in other species with favorable 
results. Researchers have also studied P. acidilactici and S. boulardii in 
horses, although not extensively. In one study of horses with naturally occur-
ring diarrhea, Furr said, S. boulardii appeared to reduce the median number 
of days the horse had diarrhea from seven to five. And Furr said researchers 
performing a preliminary clinical study of a small number of horses reported 
nonspecific health effects, including improved fecal  consistency. 

Armed with this information, Furr and colleagues decided to test the 
effects of P. acidilactici and S. boulardii on equine immune function 
parameters. Furr said their in vitro (in the lab) results demonstrated that 
a particular type of white blood cell found in horses responded to the 
probiotic organisms’ secretion  products. 

Next, Furr said, the team employed 12 horses to test the same probiot-
ic combination in vivo (in the live horse) for 72 days. He said that he and 
colleagues “observed effects on some specific factors of immune function 
response. Understanding in which clinical conditions these effects might 
be most useful is the next important step.”

Furr said he and colleagues are trying to put together additional stud-
ies and are specifically interested in examining the organisms’ effects on 
parasite clearance. In the meantime, however, Furr offered some advice 
for owners: “In general, it appears that the available probiotic compounds 
are safe and unlikely to cause any problems; however, it remains unclear 
how useful they are overall. Further, the term ‘probiotic’ is very general, 
and there is likely to be a lot of difference between various products 
which use different  organisms. 

“Probiotics are not replacements for vaccinations, antibiotics, and 
dewormers when appropriate, or good veterinary advice,” he stressed.

—Erica Larson

View “Early Signs of PPID” at
TheHorse.com/31402
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If the vet can’t reduce (correct by bring-
ing back into place) the fractures using a 
bone hook or a finger, he or she must place 
the horse under general anesthesia and 
stabilize the fracture site using sutures or 
plates and screws, Schumacher said. 

He noted that a horse sustaining a frac-
ture that has crushed his internal nasal 
structures requires a tracheotomy (emer-
gency surgery opening the lower part of 
the trachea) so he can breathe. 
Lip and nostril lacerations Schumacher 
said veterinarians can suture lip lac-
erations successfully; however, because 
horses move their lips constantly, many 
 repaired lip lacerations dehisce, or reopen. 
To avoid this, he recommended closing a 
laceration in three layers before anchor-
ing the lip to the jaw with heavy, nonab-
sorbable suture material. Another option, 
he said, is to suture mesh over the wound 
to relieve tension that motion places on it. 
Similarly, veterinarians can close nostril 
lacerations, but these often dehisce due 
to motion, so he recommended applying 
mesh in these cases, as well.
Tongue lacerations Schumacher said 
tongue lacerations in horses are rare. They 

typically heal well if left untreated, often 
with their function preserved. Tongue 
wounds can also be sutured with absorb-
able material, although he cautioned 
practitioners to expect some degree of de-
hiscence during healing. “If (a wound is) 

irreparable, you can remove a large por-
tion of the tongue without causing any ill 
effects,” he added.
Ear lacerations Schumacher said veteri-
narians usually suture ear lacerations in 
two layers: The outside (convex surface) of 

Some facial lacerations are challenging to treat because movement causes sutures to reopen.
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HOT TOPiCs in assisTEd rEPrOduCTiOn
While artificial insemination (AI) isn’t a new concept, researchers 

continue to improve the practice. Heath King, DVM, Dipl. ACT, an assistant 
clinical professor at the Mississippi State University College of Veterinary 
Medicine, reviewed some assisted equine reproduction approaches. 
Testicle processing for sperm recovery The death of a promising 
stallion can have a devastating economic impact on his owner. Fortu-
nately, veterinarians and researchers have learned to recover sperm from 
recently deceased stallions’ epididymis (the duct that stores sperm as 
it matures). King noted that pregnancy rates in mares inseminated with 
frozen epididymal sperm are generally lower than in mares inseminated 
with frozen semen; however, the reason remains unknown.
Low-dose, deep-horn insemination Veterinarians generally employ 
200 to 500 million progressively motile sperm to impregnate a mare using 
conventional (uterine body) AI. But using deep-uterine-horn insemination 
(which involves placing semen directly into the uterine horn adjacent to 
the ovary containing the follicle), some veterinarians have successfully 
used as few as 1 million sperm, King said. He explained that veterinarians 
use deep-horn insemination in a variety of scenarios, such as when using 
frozen semen known to have limited progressively motile sperm numbers 
and when managing subfertile stallions that ejaculate low sperm numbers. 
He said scientists have reported conflicting pregnancy rates when using 

uterine body insemination and deep-horn  insemination.

Cushioned semen centrifugation King said veterinarians can add 

commercially available cushion media to semen prior to centrifugation to 

protect sperm from injury and improve sperm recovery rates. 

Heparinized semen King reviewed how adding the anticoagulant drug 

heparin to sperm prior to insemination could help increase pregnancy 

rates when breeding mares that have already ovulated. He cited one study 

that showed a significant increase in pregnancy rates when mares were 

bred post-ovulation with heparinized semen (100%) compared to non-

heparinized semen (43%).

Chemical-induced ejaculation for semen collection King 

reviewed the use of a combination of drugs to induce ejaculation in stal-

lions no longer able to mount mares or dummy mounts. King explained 

the horse’s “sympathetic nervous system controls erection, emission, and 

ejaculation through the stimulation of α-adrenergic receptors,” and that 

veterinarians often use a tricyclic antidepressant called imipramine com-

bined with α-2 agonist to induce ejaculation. He said administering oral 

imipramine two hours prior to an intravenous dose of xylazine produces 

the most consistent results (with 50% or more of stallions ejaculating).

—Erica Larson
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the ear and the inside (concave surface). 
To prevent dehiscence, he recommended 
splinting sutured ears with rolled gauze 
and elastic adhesive tape. Tissue damaged 
by more severe “degloving” ear wounds, 
however, might require a skin graft.
Parotid salivary gland & duct lacerations 
These structures are located below the 
ear and behind the jaw. Schumacher said 
horses commonly sustain lacerations 
across these glands. If a parotid duct is 
transected completely, the veterinarian 
must either destroy it or treat it by re-
establishing the duct’s continuity. Schum-
acher noted that in most cases it’s easier 
and more practical to simply destroy the 
parotid gland by injecting a destructive 
chemical (such as formalin) into it or by 
ligating (tying it off).
Mandible or premaxillae fractures Man-
dible (lower jaw) or premaxillae (the 
very front of the upper jaw) fractures 
generally occur when the horse gets his 
incisors caught in a solid object, such as 
a hay rack.  Many of these can be stabi-
lized with the horse standing, he said, us-
ing simple interdental wiring. Fractures 
further back on the horse’s mandible  
or maxilla generally require more exten-
sive surgery.

Handling Hyper- and Hypothermia
Amelia S. Munsterman, DVM, MS, 

Dipl. ACVS, ACVECC, a clinical lecturer 
in equine emergency and critical care at 
Auburn University’s College of Veterinary 
Medicine, reviewed how to manage horses 
with hyperthermia and hypothermia. 
Hyperthermia is defined as elevated body 
temperature. Extreme hyperthermia is 
referred to as heat stroke, Munsterman 
said, and usually occurs when the horse’s 
body temperature rises to about 105.8°F. 
When heat stroke sets in, the horse devel-
ops an uncontrolled and overwhelming 
inflammatory reaction, called systemic 
inflammatory response syndrome (SIRS). 
If left unchecked, SIRS can cause multiple 
organ failure. A combination of heat and 
humidity can place horses at risk for de-
veloping hyperthermia.

Clinical signs of heat stroke include 
increased body temperature; central ner-
vous system dysfunction; tachycardia (in-
creased heart rate); tachypnea (increased 
respiratory rate); systemic hypotension 

(low blood pressure); electrolyte abnor-
malities; and metabolic  derangements.

Systemic complications  include en-
cephalopathy (brain disorders or disease); 
rhabdomyolysis (tying-up); acute renal 
failure; myocardial (heart muscle) injury; 
liver dysfunction; intestinal ischemia (lack 
of blood flow parts of the intestines); and 
coagulopathy (impaired blood clotting).

Munsterman suggested veterinarians 
perform a complete blood count, serum 
chemistry, urinalysis, and coagulation 
monitoring on horses with heat stroke. The 
No.1 treatment goal is to return the ani-
mal’s body temperature to around 101.3°. 

“First and foremost, move the horse out 
of the sun and provide both free-choice 
water and an electrolyte solution,” Mun-
sterman said. Next, turn your attention to 
cooling the horse. She cautioned that dur-
ing cooling it’s important to use massage 

or a tepid water bath to avoid causing the 
horse to shiver or his blood vessels to con-
strict, as these can be counterproductive. 

One external cooling method involves 
applying cool water or wet towels to the 
horse, making sure you scrape water from 
the coat or change towels regularly. Anoth-
er method is using fans, often in conjunc-
tion with cool water application.

In cases of extreme heat stroke, Mun-
sterman said a veterinarian- administered 
internal lavage (cooling the horse from 
the inside by lavaging specific body cavi-
ties with cool fluids) is more effective than 
external cooling methods. She stressed 
the importance of monitoring horses’ elec-
trolyte and protein levels carefully during 
lavages. Also watch for potential related 
problems and complications, such as hy-
potension, seizures, tying-up, or laminitis.

“The prognosis after heat stroke is vari-
able, based on the severity of the hyper-
thermia and organ systems involved,” 
Munsterman said.

She noted that owners can reduce the 
risk of heat stroke by acclimatizing horses 
to new or changing environmental condi-
tions properly, a process that can take a 
few weeks or several months.
Hypothermia is defined as a core body 
temperature below normal limits. Expo-
sure to cold temperatures (be they air, wa-
ter, or mud) coupled with a predisposing 

If your horse shows signs of hyperthermia, move him out of the sun and apply cool (not cold) water, 
scraping it from his coat regularly.
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 The prognosis after 
heat stroke is variable, 

based on the severity of the 
hyperthermia and organ 
systems involved. 

dr. amelia S. munSterman
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 factor that inhibits the normal physiologic 
response, such as old or very young age, 
endocrinopathic disorders, malnutrition, 
neuropathies or trauma, and sepsis, can 
cause hypothermia.

Horses with hypothermia can be 
grouped based on body temperature. These 
include mild (89.6-98.6°F), moderate (82.4-
89.6°F), and severe (less than 82.4°F).

When a horse is exposed to cold, said 
Munsterman, his hypothalamus sends sig-
nals to activate the body’s warming mech-
anisms, such as shivering. As hypothermia 
progresses, it overwhelms the warming 
system and organ dysfunction sets in. 

Clinical signs of hypothermia include 
low body temperature; cardiac, respirato-
ry, and renal dysfunction; central nervous 
system abnormalities; coagulopathy; and 
ileus (lack of gastrointestinal motility), 
among others.

“Treatment for hypothermia revolves 
around returning the core temperature to 
closer to normal,” Munsterman said. Vet-
erinarians select treatment methods based 
on each patient’s circumstances:
■  Passive external rewarming. This meth-

od, which relies on the horse’s ability 
to produce heat via shivering, is only 
effective in mild hypothermia cases, 
Munsterman said. It generally involves 
wrapping the horse in a blanket and us-
ing a tarp to shelter his body from fur-
ther cooling. 

■  Active external rewarming. This method 
uses warm air, warm water baths, heat-
ing pads, or heat lamps to encourage 
warming. However, these methods can 
be counterproductive in some cases, she 
said, as they can cause vasodilation and 
increased circulation to the extremities, 
pulling heat away from the horse’s core. 
Active external rewarming can also 
cause burns to the skin if not applied 
properly or carefully. Veterinarians of-
ten use this method in conjunction with 
another rewarming option.

■  Active internal rewarming. Active inter-
nal rewarming options include admin-
istering warmed intravenous (IV) fluids 
and body cavity lavages. It’s common for 
practitioners to combine this approach 
with an external rewarming method.
Munsterman said veterinarians can dis-

continue rewarming efforts when the body 
temperature reaches about 95°F. 

Complications from hypothermia in-
clude sepsis, pneumonia, and compart-
ment syndrome (in which increased 
 pressure develops in muscle compart-
ments), Munsterman said. Prognosis is of-
ten excellent for survival, she said, though 
it’s dependent on the degree of hypother-
mia the horse has suffered.

basic Equine dental anatomy
Discussing equine teeth can be confus-

ing: Mesial. Occlusal surface. Interproxi-
mal space. What does it all mean? Cleet 
Griffin, DVM, Dipl. ABVP, a clinical assis-
tant professor in the Texas A&M Univer-
sity College of Veterinary Medicine and 
Biomedical Sciences, reviewed the basics 
of equine dental anatomy, beginning with 

common terms and their definitions:
Rostral Located toward the front of the 
mouth (for example, incisors are posi-
tioned rostral to molars in horses’ mouths).
Caudal Located toward the back of the 
mouth (for example, molars are positioned 
caudal to premolars in horses’ mouths).
Mesial Located toward the midline of the 
mouth, or closer to the space between 
the first incisors (for example, horses’ ca-
nine teeth are positioned mesial to their 
 premolars).
Distal Located away from the midline of 
the mouth.
Occlusal Located toward the occlusal (or 
chewing) surface of the tooth.
Apical Located away from the occlusal 
surface and closer to the tooth roots.
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Triaging nEurOlOgiC EMErgEnCiEs
A prompt call to the veterinarian is warranted in equine acute neurologic emergencies, but 

what should an owner expect when the veterinarian arrives? Amelia S. Munsterman, DVM, MS, 
Dipl. ACVS, ACVECC, a clinical lecturer in equine emergency and critical care at the Auburn 
University College of Veterinary Medicine, said veterinarians have several goals when triaging a 
neurologic horse, including identifying if the nervous system is involved; ruling out or identifying 
problems involving other body systems; providing a list of differential diagnoses and discussing 
any risks and potential expenses with the owner early; initiating supportive care and treatment; 
and facilitating referral to a clinic or hospital, if needed.

When faced with an acutely neurologic horse, veterinarians should first evaluate the animal’s 
overall mentation. He or she should also identify stupor (meaning the horse only responds to 
intense stimuli) and any coma or seizure activity, Munsterman said. Next, she said the veterinar-
ian should examine the cranial nerves, which control the facial muscles and certain specialized 
activities of the head (such as sight, smell, and hearing).

If the horse is standing, Munsterman said veterinarians should evaluate his posture, looking 
at the head and neck position and noting any head tilts or fasciculations (twitches). She said 
the practitioner should also evaluate head and neck movement and check for nystagmus (rapid, 
involuntary, rhythmic eye movements that often indicate central nervous system dysfunction).

Veterinarians should then evaluate the rest of the horse’s body position. He or she should 
assess the horse’s stance and trunk position, noting abnormal stances and any muscle atrophy 
and whether the horse can feel sensations along his neck and body; this indicates spinal col-
umn nerves are still functioning. She also stressed the importance of evaluating the horse’s tail 
and anus: If the horse cannot feel sensations here, he likely won’t be able to defecate normally 
and will need additional supportive care.

For recumbent horses, Munsterman said, the veterinarian can assess limb strength and sen-
sitivity, reflexes, and whether the horse can retract or extend the limbs on both sides of his body.

If a gait evaluation can be carried out, Munsterman said the veterinarian should assess the 
horse at a walk and a trot, watching for abnormalities. The veterinarian should observe the horse 
circling, backing, and going up and down hills or curbs, and he or she should also perform a tail 
pull to determine how weak a horse is in his hind end.

After the physical exam veterinarians can narrow down the list of differential diagnoses, 
perform diagnostic testing, and move forward with treatment, Munsterman said. Differentials for 
acute onset neurologic deficits include trauma or injury; infectious disease; bacterial meningitis; 
polyneuritis equi (cauda equine syndrome); equine degenerative myelopathy; cervical vertebral 
stenotic myelopathy, or wobbler syndrome; electrolyte disorders; toxin ingestion; and hepatic 
encephalopathy. Veterinarians often refer severely affected horses to a clinic.—Erica Larson
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Labial The surface of the incisors facing 
the lips.
Buccal The surface of the cheek teeth fac-
ing the cheek.
Lingual The surface of the lower teeth fac-
ing the tongue.
Palatal The surface of the upper teeth fac-
ing the palate.
Interproximal space The space between 
adjacent teeth in a row.
Vestibule The space inside the horse’s 
mouth between the cheeks, lips, and teeth.

Griffin explained that horses have hyp-
sodont teeth, meaning they have long 
crowns divided into two regions: the clini-
cal crown (the short length visible in the 
mouth) and the reverse crown (the longer 
portion located under the gums). The re-
verse crowns are situated in sockets called 
alveoli, he said, and the surrounding gum 
prevents feed from accumulating in tiny 
gaps between the teeth and the alveoli.

“An important anatomic concept to re-
member is that the horse is anisognathic, 
which means the upper and lower jaws are 
different widths,” Griffin said. The maxilla 
(the upper jaw or cheek) is about 30% wid-
er than the mandible (the lower jaw), and 
the maxillary teeth are slightly wider than 
the mandibular teeth, he said.

“The differing width of the jaws and the 
chewing motion of the horse leads to for-
mation of sharp enamel points along the 
buccal edge of the upper cheek teeth and 
the lingual edge of the lower cheek teeth,” 
Griffin explained. “These sharp areas can 
cause discomfort to the horse when eating 
or when bridled and working.”

Horses’ cheek teeth (the premolars and 
molars) are tightly wedged together to 
prevent feed from compacting in the in-
terproximal areas, Griffin explained. Ad-
ditionally, each row of cheek teeth has an 
angled grinding surface (generally about 
10 to 15 degrees) to help break down feed-
stuffs, he said.

Horses’ teeth grow and erupt continu-
ously throughout their lives, generally 
at a rate of two to three millimeters per 
year, Griffin explained; this continues un-
til the horse has aged into his 20s. This 
continuous tooth growth is needed to 
counteract dental wear resulting from 
“long hours of consuming tough, fibrous 
feedstuffs,” he said.

Griffin reviewed how the horse’s teeth 

are organized within the mouth:
The incisors are located at the front of 

the mouth, visible when you lift up the 
horse’s lips. The permanent incisors ini-
tially have an infundibulum (a crescent-
shaped depression in a tooth’s crown) 
filled with cementum (the tissue that 
covers much of the visible portion of the 
tooth). The infundibulum wears away and 
disappears when the horse reaches about 
15 years of age, Griffin said.

Canine teeth are located in the space be-
tween the incisors and the premolars, with 
the lower canines generally positioned 
more rostrally than the upper ones. Male 
horses generally have four permanent ca-
nine teeth, Griffin said; canine teeth often 
do not fully develop in mares, however, 
and might not erupt.

Griffin said wolf teeth are located just 
mesial to the first cheek teeth in both the 
upper and lower jaws. Horses can have 
anywhere from four wolf teeth to none 
at all; however, it’s common for horses to 
erupt one or two upper wolf teeth.

The most caudal group of teeth in an 
equine mouth are the cheek teeth. Three 
premolars and three molars make up each 
row, Griffin said. As described previously, 
the cheek teeth are situated close together 
and form an angled occlusal surface. Sim-
ilar to the incisors, upper cheek teeth have 
infundibulae that “wear out” over time, he 
said, leaving very sharp buccal and lingual 
tooth edges in senior horses.

While equine dentistry can be compli-
cated, having a basic understanding of 
dental anatomy and terminology can help 
owners better comprehend this complex 
and important topic. h
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