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NeuroaxoNal dysTrophy iN 
QuarTer horses: Case series
Dr. Carrie Finno of the University of 
California, Davis, uses several case 
videos to describe the neurologic 
disease neuroaxonal dystrophy (also 
called equine degenerative myeloencephalopathy) in horses. Also see 
the related story on page 37.
Videos sponsored by Intervet Schering-Plough Animal Health

MORE VIDEOS:
■ Neurology/Ophthalmology
■ Equine Welfare
■ Reproduction: Short Presentations 
■ Lameness: Soft Tissue Problems
■  Rhodococcus equi Pneumonia in 

Foals
■ Farriery Program
■ In-Depth: Reproduction
■  Society for the Protection of 

Animals Abroad: 2010 Lavin Cup 
Honoree

■ And many more ...

VIDEOS
INSIDE

MORE FROM THE CONVENTION
CompleTe CoVeraGe
■  More than 100 articles on the latest news in equine veterinary 

medicine, including many more than you see in these pages.
■  Take-home messages from nearly all presentations, described 

in video interviews with session moderators.
■  Downloadable convention coverage reports. Sponsored by OCD
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http://www.thehorse.com/Video.aspx?vID=490
http://www.thehorse.com/AAEP-2010.aspx
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W hen the American Association 
of Equine Practitioners (AAEP) 
Convention returned to the Mid-

Atlantic region Dec. 4-8, 2010, for the first 
time since 1998, it attracted more than 
5,500 veterinarians, veterinary techni-
cians, veterinary students, and other at-
tendees to Baltimore, Md., to take part 
in continuing education opportunities, 
business sessions, and celebrations, all fo-
cused around equine medicine.

“The AAEP has many members who 
practice in the Mid-Atlantic states and the 
Northeast, which made Baltimore a very 
accessible convention location,” said Da-
vid Foley, AAEP executive director, in a 

press release. “We have been thrilled with 
the positive response we’ve received from 
members about the quality and practical-
ity of the program this year.”

New officers and Board Members
Each year at the convention, new of-

ficers and board members are inducted 
for the upcoming year. This year, Bill 
Moyer, DVM, and Ann E. Dwyer, DVM, 
were sworn in as president and vice presi-
dent, respectively, during the President’s 
 Luncheon. 

Also at the President’s Luncheon, sev-
eral new members of the Board of Direc-
tors were inducted. These representatives 

are Brad Jackman, DVM, MS, Dipl. ACVS; 
Benjamin Espy, DVM, Dipl. ACT; Eric Pe-
terson, DVM; and Emma Read, DVM. 

Annual Awards
The 2010 Lavin Cup (an equine wel-

fare award given annually by the AAEP) 
was presented to The Society for the 
Protection of Animals Abroad (SPANA), 
a U.K.-based charity that works to al-
leviate human poverty by ensuring the 
welfare of working animals in developing 
 countries.

The organization has permanent ser-
vice centers in eight developing coun-
tries and responds to animal welfare  

Highlights and Awards
By EricA LArson
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The AAEP 2011 Executive Committee pictured from left to right: David Foley, AAEP executive director; Jeffrey T. Berk, VMD, treasurer; Ann E. Dwyer, DVM, 
vice president; William A. Moyer, DVM, president; Nathaniel A. White II, DVM, immediate past president; John S. Mitchell, DVM, president-elect.
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OCDTM Pellets provide the 
fundamental nutrients for 

healthy bone development 

and aids in resolving skeletal 
injuries and joint pain. 

What do you feed for bone?
Feed OCDTM Pellets for as little as 99¢ a day.

To order visit

www.OCDPELLETS.COM
or call 866-392-2363

Dr. Douglas R. Beebe

Located in Lexington, KYThe only bone supplement containing proven joint supplement CORTA-FLX®

 emergencies around the world. The 
group educates impoverished communi-
ties about proper horse care and provides 
medical treatment for horses and other 
equids in need. Additionally, SPANA 
teaches equid owners about the basics of 
equid husbandry, feeding, and the proper 
use of tack. (For more information see 
TheHorse.com/17352.)

Jerry B. Black, DVM, was presented 
with the 2010 Distinguished Life Mem-
ber Award for his more than 35 years of 
service to AAEP and the equine veteri-
nary profession. During his time with the 
AAEP Black has served on several differ-
ent task forces, forums, and committees, 
including the Student Relations, Public 
Policy, Foundation Advisory, and Equine 
Welfare committees. 

Charles Raker, VMD, Dipl. ACVS, was 
presented with the Sage O. Kester “Be-
yond the Call” award. The 90-year-old 
veterinarian is only the second person to 
receive this prestigious award, which is 
the AAEP’s highest honor. It is presented 

to members that have helped shape the 
practice of equine veterinary medicine. 

“Recognized as one of the most respected  
educators in the equine veterinary com-
munity, Raker has profoundly influenced 
the careers of his students and veterinary 
colleagues,” the AAEP said in a statement. 
“Raker’s surgical expertise led to the devel-
opment of many medical and surgical pro-
cedures that improved the quality of life 
for his patient, the horse.” 

Tips of the hat
Each year the Kester News Hour 

(see TheHorse.com/17777, TheHorse.
com/17778, and TheHorse.com/17779) 
includes several “tips of the hat” to rec-
ognize equine veterinarians and others 
who have made significant horse health 
 contributions.

The individuals who organized a series 
of student wet labs at Texas A&M Univer-
sity received a tip of the hat for develop-
ing a program that attracts more than 
200 veterinary students from 24 schools 
annually. 

The organizers of the Opportunities in 
Equine Practice Seminar, held annually 
for North American veterinary students to 
promote equine practice as a viable and 
rewarding career  option, also received a 
tip of the hat. h

 Dr. raker’s surgical 
expertise led to the devel-
opment of many medical 
and surgical procedures 
that improved the quality 
of life for his patient, the 

horse. 

THE AAEP

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the SPANA: Lavin Cup Honoree video, 

TheHorse.com/Video.aspx?vID=482.
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T he soft, expressive equine eye holds 
a great fascination for horse lovers. 
And although it’s normally a resil-

ient structure, it’s not immune from injury. 
Dennis Brooks, DVM, PhD, Dipl. ACVO, a 
professor of ophthalmology at the Uni-
versity of Florida’s College of Veterinary 
Medicine, gave this year’s Frank J. Milne 
State-of-the-Art Lecture on catastrophic 
ocular surface failure (OSF) in the horse, 
a condition that is most commonly caused 
by corneal ulceration. He began by de-
scribing how decades ago equine eye inju-
ries were hopeless cases, but that this is no 
longer true. He proclaimed, “The horse’s 
eye heals incredibly well, although not 
quickly, and our objective as veterinarians 
is to learn how to help it heal.”

Brooks noted that disease pathogens 
attacking the equine eye are some of the 
strongest and most complicated in all of 
ophthalmology, comparatively with other 
species. These diseases aren’t necessarily 
powerful because of the infections they 
cause, but they are enhanced because of 
the horse’s specific neutrophil (a type of 
white blood cell) response to them.

The ocular surface and response 
to Injury

An understanding of how the eye works 
is instrumental in effectively treating and 
managing ocular injury. Brooks explained 
features of the ocular surface, which in-
cludes all parts of the front of the eye:
■  Conjunctiva lines the internal surface 

of the eyelids and contains lymphatic 
 tissue.

■  The precorneal tear film smoothes the 
normally roughened corneal surface 
with an optical gel and tears that pro-
vide nutrition to the eye.

■  The limbus, which is the transition 
nutritive zone between the cornea and 
sclera, is an area of weakness.

■  Eyelids blink as many as 14 times per 
minute.

■  The cornea is avascular (it has no 
blood supply), serves as a lens and a 

 windshield, and bends light entering 
the eye.
Most sensory nerves in the equine 

 cornea are superficial, so even a slight 
abrasion by wind causes discomfort. The 
mucin layer of tears attaches the tear 
film to the corneal surface to provide an 
optically smooth surface for light to pass 
through to the retina. This is visible as a 
shiny layer on the cornea. Normal replace-
ment rate for tears is seven minutes, as 
compared to four minutes in humans—
therefore, if medicine doesn’t stick to the 
cornea, it quickly flushes from the eye and 
(necessitating frequent treatment).

The innermost layer of the cornea, the 
endothelium, is one cell thick. Endotheli-
um produces what’s called the Descemet’s 

basement membrane, which covers the 
 inner surface of the cornea. This mem-
brane is only as thick as six red blood cells. 
Endothelial disease interrupts “pumping” 
of “water” out of the normally dehydrated 
cornea, leading to blue discoloration from 
edema (fluid swelling)—the foremost 
part of the cornea is rich in chondroitin 
6-sulphate, which absorbs water (water 
moves in but most be actively removed or 
pumped out). Topical hyperosmotic agents 
(5% sodium chloride) draw out edema.

The horse is the only species for which 
it is known how fast corneal epithelial 
cells migrate for healing—0.6-1 mm/day. 
Healing begins at the corneal periphery 
and limbus, with healthy cells migrating 
across the ulcer site toward the center. 
Some drugs slow this down.

Brooks explained the limited ways an 
eye reacts to injury or disease with ocular 
surface failure:
■  Neutrophils migrate quickly into an ul-

cer to form an abscess or necrotic area 
(dead tissue) to create white cellular 
 infiltrates;

■  Edema (fluid swelling) causes a blue 
hue; and

■  Superficial or deep blood vessels appear 
red as they migrate 1 mm/day—this is 
necessary for healing, but might impact 
the horse’s vision.
He reminded vets in attendance that 

high-dose systemic NSAIDs (non-steroidal 
anti-inflammatory drugs given intrave-
nously, intramuscularly, or orally) slow 
vascularization (blood supply) and, thus, 
can slow healing. Using topical plasma or 
serum hastens healing and can mean a 
shorter wait for blood vessel  migration.

Treating OSF involves a multifold ap-
proach. Brooks stressed the importance 
of eliminating infection as well as reduc-
ing protease enzyme activity (indicative 
of ulcers) in the tear film—an ulcer won’t 
heal until protease activity returns to 
baseline. In addition, damaged or miss-
ing cornea must be replaced and tear film 
 rejuvenated—something the body does on 

Milne: Eye Surface Failure
By NANcy s. LoviNg, DvM

Brooks explained various ocular injury and dis-
ease treatment methods in the Milne Lecture.
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its own. Also minimize inflammation of 
the cornea (keratitis) and iris.

As a corneal ulcer heals, epithelial cells 
at the ulcer edges push inward at a rate of 
0.6 mm/day. It takes six weeks for epithe-
lial cells to attach and adhere to corneal 
stroma (the connective tissue framework). 
Books said veterinarians should avoid ir-
ritating these healthy cells—some antibi-
otics such as ciprofloxacin are irritants. 
Brooks recommended waiting as long as 
possible to begin topical corticosteroid 
treatment.

A veterinarian can use fluorescein dye 
to detect defects in corneal epithelium, 
such as abrasions, erosions, or ulcers; co-
balt blue filters in ophthalmoscopes aid 
visibility of fluorescein. Tear film (which is 
normally continuous; blinking maintains 
this continuity) normally breaks up in 
about 22 seconds if the eye is held open—
this process is visualized by staining with 
nondiluted fluorescein, holding the eyelid 
open, and timing breakup of the tear film. 
If the break up occurs too quickly, this 

 indicates the tear film is abnormal, which 
can slow healing. Rose Bengal dye stains 
for tear film instability, testing positive for 
virus, fungi, immune-mediated keratitis 
(a painful corneal disease), granulation or 
scar tissue, wind abrasion, or edema.

Seidel’s test screens for leaks of anterior 
chamber fluid through full thickness cor-
neal ulcers or holes. The vet stains an eye 
with fluoroscein and observes for leaking 

aqueous humor that dilutes the tear film. 
This is especially helpful when evaluating 
trauma or integrity of corneal sutures.

Microbial Infection
The equine cornea is constantly exposed 

to microbes. It was previously thought that 
cornea had to be damaged before bacteria 
or fungi could colonize, but in fact Brooks 
reported that microorganisms don’t 

Fluorescein dye can be used to detect corneal 
ulcers, as shown above.
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A deep anterior lamellar keratoplasty (LK, a cor-
neal transplant technique) and amnion transplant.
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 require physical corneal damage to set up 
infection. Another suggested source of in-
fection might be inoculation of microbes 
through a micropuncture (a traumatic in-
jection of a microbe or foreign body).

Ocular surface barriers generally protect 
the eye from infection; however, Brooks 
noted that something in horse tears at-
tracts neutrophils to sites of corneal in-
jury, rendering these barriers ineffective. 
Neutrophils move in quickly, about 8 mm/
day, and when these neutrophils die, they 
release enzymes that create adverse reac-
tions in the eye (observable as an ulcer). 
An ulcerated equine eye has high tear pro-
tease levels, and it can be difficult to com-
bat these enzymes in the face of infection. 
Bacteria and fungi also might repopulate 
during topical drug administration, com-
plicating treatment.

Bacteria or fungi form a protective 
extracellular substance called biofilm 
around themselves, which makes them 
difficult to kill and culture, despite active 
infection in an injured eye. Once organ-
isms rupture from the biofilm, Brooks 
said they seem more pathogenic (able to 
cause disease) than before. Debriding an 
ulcer interrupts the biofilm layer while 
removing necrotic tissue and is impor-
tant to healing. Topical EDTA (ethylenedi-
aminetetraacetate) is also useful to break 
up biofilm, so Brooks recommended com-
bining EDTA and serum for treatment. 
Serum, usually taken from the eye-injured 
horse, might be more effective if obtained 
from a normal horse.

As mentioned before, neutrophils pose 
a major problem in equine corneal dis-
ease resolution by eliciting and releasing 
destructive enzymes. Metalloproteinase 
(MMP) enzymes are present in the cor-
nea, specifically MMP-2; this particular 
MMP is important for growth and for 
repair related to wear and tear. Bacteria 
and microbes don’t produce MMPs; these 
enzymes are present in relatively inactive 
forms in the eye until an injury occurs. 
Corneal damage induces activity of MMP-
9, which digests collagen. Neutrophil 
elastase (a serine protease, or proteinases) 
has active role in collagen destruction as 
well, but veterinarians aren’t sure what it 
is at this time; it might impede the inhibi-
tors of MMP-9, creating a vicious cycle 
(i.e., the cornea is damaged, MMP-9 is 
released at higher levels than NE, but the 
inhibitor of MMP-9 makes the NE more 

active). Interestingly, Brooks noted that 
proteases increases are evident in tears of 
both eyes of a horse with an ulcer in only 
one eye.

Corneal Ulcer Treatment
A vet can prescribe a single oral dose 

(10 mg/kg) of doxycyline (an antibiotic) 
to provide anti-protease activity for three 
days. Plasma, EDTA, and serum (blood 
plasma minus the clotting factor) also 
inhibit MMP activity. Another treatment 
Brooks prefers involves using amnion 
(placental membrane) to cover the cor-
nea (via suture or bioadhesive) so that 
enzymes attack amnion rather than cor-
nea as the ulcer heals. Amnion has strong 
anti-inflammatory properties that combat 
fibroblasts (connective tissue cells) that 
would otherwise scar. Brooks remarked 
that amnion gives Mother Nature time for 
the cornea to heal on its own. Other meth-
ods of corneal protection include contact 
lenses, collagen shields, third eyelid flaps, 
or temporary tarsorrhaphies (sewing the 
eyelids together).

Ulceration might progress in spite of ef-
fective antibiotic treatment. Vets often use 
medication “cocktails” to treat difficult 
ulcers. Brooks described a combination 
of an antifungal drug (natamycin) and an-
tibiotic (tobramycin and cefazolin) with 
serum. Diluting serum with these other 
drugs reduces anti-protease activity, but 
this cocktail is more effective against mi-
crobes than any of the drugs used alone. 
Indwelling lavage systems are an excellent 
way to infuse treatment, he said, noting 
that upper lid lavage treatment systems 
deliver greater concentration of medica-
tion to corneal lesions than lower lid la-
vage systems.

“It is rarely true that severe corneal 
disease results in anterior uveitis (inflam-
mation of uvea including iris tissues),” he 
pointed out. Brooks stressed that horses 

are able to compartmentalize ocular in-
flammation, containing it to the front of 
the eye most of the time.

Medical treatment of ulcers includes 
attacking infectious microbes, decreasing 
tear protease activity, and treating concur-
rent anterior uveitis (inflammation of the 
iris and ciliary body—the circular muscle 
located behind the iris) when present. 
The latter could potentially lead to cata-
racts due to fibrin (a protein in the blood 
that forms an essential part of blood clots) 
 adhesions (synechia) to the lens. Brooks 
noted that corneal ulcer disease severity 
cannot be equated directly with severe 
uveitis severity. Nonetheless, it is impor-
tant to dilate the pupil promptly in a pain-
ful eye with uveitis because synechia can 
occur in seconds. One drop of atropine in 
a normal horse’s eye dilates the pupil (to 
prevent blindness) for two weeks. Brooks 
stressed that veterinarians exercise cau-
tion recommending topical atropine 
treatment since applying atropine to the 
eye four times a day for three days can de-
crease gastrointestinal motility. Combin-
ing atropine with phenylephrine achieves 
dilation that is safer to the GI tract. Of-
ten there is unnecessary concern that a 
horse with a dilated pupil will suffer reti-
nal damage. This won’t occur unless the 
horse stares at the sun for an hour, which 
as Brooks pointed out, a horse isn’t likely 
to do.

Fungal Keratitis
In most cases, Brooks noted that mild 

fungal keratitis (corneal inflammation) 
resolves on its. However, in cases of trau-
ma with plant material or subsequent to 
treatment with topical corticosteroids or 
antibiotics, fungi might take hold. Fungal 
plaques inhibit healing and destabilize 
the tear film. The corneal surface often 
appears dry in these horses, lacking its 
normal glistening luster. Brooks explained 
that fungi attacking the equine cornea 
produce an as yet unidentified chemical 
that inhibits blood vessel growth for ulcer 
repair. The more proteases present, the 
deeper fungi can invade.

Brooks described a stromal abscess as 
an infection within the corneal stroma 
beneath the eye surface. The more super-
ficial the abscess, the more likely it’s bac-
terial rather than fungal. Deep abscesses 
cannot be drained because they usually 
contain solid material related to fungal 

Methods of corneal 
 protection include contact 
lenses, collagen shields, 

third eyelid flaps, or tempo-
rary tarsorrhapies (sewing 

the eyelids together.



March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010

sponsored by2010 AAEPWrAP-UP

8

 infection, trauma, or ocular manifestation 
of systemic disease (OMSD, a disease in 
the body other than the eye that can cause 
illness in the eye).

Treating Deep eye Injury
A descemetocele (herniation of Descem-

et’s membrane) nearing rupture doesn’t 
stain with fluoroscein, and lack of nerves 
in that location might prevent the eye from 
appearing painful. For deep ulcers such as 
this, surgical treatment is often necessary. 
A third eyelid flap only provides physical 
support to such an ulcer while it’s healing, 
while a conjunctival pedicle flap (conjunc-
tiva pulled across the ulcer and sutured 
in place) also provides continual plasma 
lavage as anti-protease treatment. Con-
junctiva is only able to stick to ulcerated 
cornea, so this prevents any untoward ad-
hesions elsewhere in the eye. Fibroblasts 
move in quickly and leave a significant 
scar that obscures a horse’s vision—Brooks 
said he finds this unacceptable so he looks 
to other methods of repair.

A prolapsed iris is an example of an eye 
trying to heal itself by plugging the hole 
with its own tissue and fibrin. Brooks 
said this isn’t a hopeless condition, yet 
only 40% of affected eyes retain vision 
following conjunctival flap treatment. A 
corneal transplant increases chance of 
vision to 68%. An iris that has prolapsed 
secondary to a corneal ulcer has a poor-
er  prognosis—only 30% retain vision. To 
determine if a horse has the potential for 
sight in a seriously damaged eye, Brooks 
said to aim a bright light at the eye to see if 
the horse squints.

Penetrating keratoplasty (PK) and la-
mellar keratoplasty (LK) are corneal trans-
plant techniques: PK is a full- thickness 
transplant of ocular structures; LK uses 
split-thickness tissues. Veterinarians re-
move the diseased tissue of an iris pro-
lapse or deep corneal stromal abscess 
and replace it with a PK or LK graft. With 
these surgeries the veterinarian attempts 
to prevent enucleation (eye removal), but 
full vision might not be restored because 

many equine ocular disease processes de-
teriorate vision. Brooks achieves 80-92% 
success in retaining the eye when treat-
ing catastrophic eye injuries with these 
 methods.

Brooks said targeted corneal tissue re-
placement might be a more logical sur-
gical approach, using only epithelium, 
 epithelial stem cells, stroma, or Desce-
ment’s membrane, depending on which 
tissue requires replacement. He appealed 
to horse owners to help save horses’ sight 
by donating corneal tissue from a horse 
that is dying from a condition other than 
ocular disease.

He emphasized throughout his presen-
tation that the horse eye wants to heal and 
that current knowledge, techniques, and 
expertise are available to help equine eyes 
achieve this goal. h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Ocular Surface Failure in Horses 

video, TheHorse.com/Video.aspx?vID=474.
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W hat would be your pick for the 
most groundbreaking news in 
equine veterinary medicine for 

2010? Not sure? Find out what three top 
equine veterinarians deemed the most 
important news in equine reproduction, 
lameness, surgery, and medicine in 2010.

These three veterinarians presented the 
popular Kester News Hour session: 
■  Margo L. Macpherson, DVM, MS, Dipl. 

ACT, associate professor/section chief in 
Reproduction at the University of Flor-
ida, and past president of the American 
College of Theriogenologists; 

■  Scott E. Palmer, VMD, Dipl. ABVP 
(Equine Practice), hospital director and 
a staff surgeon of the New Jersey Equine 
Clinic in Clarksburg, N.J., and past pres-
ident of the AAEP and American Board 
of Veterinary Practitioners; and

■  Steve Reed, DVM, Dipl. ACVIM, Rood & 
Riddle Equine Hospital, Lexington, Ky.

Top reproduction studies
Oviductal Patency In a study Macpherson 
termed “attention-getting,” researchers in-
serted tiny colored fluorescent beads into 
mares’ oviducts, then performed uterine 
lavage one and two days later, to assess 
whether the oviducts were patent (open, 
or allowing the beads to pass along the 
oviduct to the uterus). Beads were only 
recovered from 40% of mares, suggesting 
blockage of one or both oviducts was pres-
ent in the other 60% of mares (which aver-
aged 8 years of age compared to 4 years 
for the patent mares). 

“While this isn’t a first line of defense 
for the barren mare, this novel approach 
could provide answers for mares with 
long-standing, unexplained infertility,” 
Macpherson commented. “Similar studies 
have also shown that oviductal flushing 
can sometimes resolve obstruction and re-
sult in future pregnancy.”

REFERENCE
Arnold CE & Love CC Laparoscopic evaluation of 

oviductal patency in the standing mare. Animal Reproduc-
tion Science 121, 86 (2010).

Endometritis “Work from several investi-
gators in the past five years has suggested 
that clinical diagnosis of a uterine infec-
tion can vary depending on the organism 
involved,” said Macpherson. In other 
words, different bacteria cause differ-
ent levels of inflammation in the uterus 
(endometritis), causing veterinarians to 
diagnose them differently. She described 
an Animal Reproduction Science (ARS) 
study in which researchers reported that 
Streptococcus zooepidemicus bacteria 
caused significantly more inflamma-
tion than Escherichia coli in susceptible 
mares (those that tend to get uterine 
inflammation/ infection more easily than 
others). 

Also, resistant mares (those that do not 
get uterine infections as easily) did not 
have any bacteria recovered from their 
uteri, meaning they were able to clear the 
infection on their own. However, their sus-
ceptible counterparts yielded Strep after 
infection with that bacterium, but gener-
ally did not have E. coli cultured even after 
infection with that bacterium. 

Researchers on two more studies (in the 

Journal of Equine Veterinary Science, JEVS, 
and ARS) also evaluated uterine infec-
tions; both reinforced the findings of more 
positive culture results with Streptococcus 
compared to E. coli. Also, endometrial bi-
opsy samples were found to be better for 
cytology and culture testing than guarded 
swab samples. “All uterine infections are 
not created equally,” said Macpherson. “E. 
coli infections may be more insidious in 
nature and require more aggressive diag-
nostic procedures to detect.”

In a related study researchers from 
Colorado State University validated a 
polymerase chain reaction (PCR) test for 
detecting bacteria in the uterus. This is a 
“highly sensitive tool” that identified bac-
teria in 33% of mares with endometritis, 
whereas standard culture identified bacte-
ria in only 22% of cases. 

“PCR has great potential as an adjunct 
tool for mares with a long-standing history 
of infertility,” Macpherson commented. 
Also, she added, “Preliminary data from a 
PCR test used to detect fungal DNA from 
uterine samples shows great promise for 
difficult-to-detect fungal organisms.”

2010’s Top Equine Studies
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Drs. Macpherson, Palmer, and Reed (left to right) discussed more than 80 studies.
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Placentitis/Mare Management One group 
of scientists researched treating placen-
titis (placental infection/inflammation, 
a leading cause of foal loss). Veterinar-
ians treated mares with clinical signs of 
induced placentitis using a combination 
of trimethoprim sulfamethoxazole, pen-
toxifylline, and altrenogest at standard 
doses. Treatment continued from the on-
set of clinical signs until foals were born 
or aborted. 

According to Macpherson, 83% of the 
treated mares delivered live foals com-
pared to zero control mares. Ten of 12 
live foals of treated mares had no bacteria 
in their bloodstreams, whereas all of the 
aborted foals had bacteria in at least one 
of the following locations: Blood, stomach 
contents, and/or chest fluids.

“The workers attributed the rapid and 
aggressive treatment, within 96 hours of 
infection, to the successful delivery of live 
foals in treated mares,” said Macpherson.

Another group of researchers tested 
several drugs against induced placentitis, 
using antibiotics alone (such as trimethop-
rim sulfamethoxazole) or in combination 
with immunomodulators (in this case, 
immune system boosters) such as the cor-
ticosteroid dexamethasone, aspirin, and 
progestins (synthetic hormones similar 
to progesterone). Treatment was initiat-
ed with onset of clinical signs (within 48 
hours of infection), and two-thirds of the 
mares delivered viable foals regardless of 
which treatment they received. 

“These findings beg the question of 
whether drug choice is the determining 
factor in successful treatment of bacte-
rial placentitis, or (if it is) early detection 

of disease and rapid initiation of treat-
ment,” Macpherson said. She also noted 
that treated mares delivered about 10 days 
earlier than healthy mares, suggesting that 
accelerated foal maturation occurred with 
the disease.

Lastly, she discussed an Australian 
study in ARS which mares were classified 
as being at “high-risk” of placentitis if they 
had less than a 50% live foal rate within 
the last three years. High-risk mares were 
monitored with ultrasound and visual ob-
servation starting at five months of ges-
tation, and treated with antibiotics and 
altrenogest if they showed any signs of 
placentitis. More persistent cases also got 
anti-inflammatory medications. 

With this treatment protocol, more 
than 80% of high-risk mares delivered live 
foals, compared to only about 25% before 
the study. 

“Monitor mares at risk for premature 
delivery to ensure prompt diagnosis,” rec-
ommended Macpherson. “Initiate treat-
ment early, treat aggressively and for the 
duration of pregnancy. To ensure contin-
ued reproductive health for the mare, she 
should also be treated in the postpartum 
period—clean those mares up!” 

Another mare management study (in 
Theriogenology) involved evaluating the ef-
fects of Regu-Mate (altrenogest, a proges-
terone hormone product). “Many of us use 
Regu-Mate, liberally at times, for support 
of pregnancy,” Macpherson said. 

Researchers found no difference in 
pregnancy rates with Regu-Mate, but 
they did find that older mares (which had 
smaller embryos at all time points) that 
were given the product had significantly 
larger embryos from Days 30-45 of gesta-
tion compared to older mares that didn’t 
get Regu-Mate. Also, some mares then 
produced more equine chorionic gonado-
tropin hormone (which also helps support 
pregnancy).

“Early treatment (no later than Days 
5-6) of pregnant mares, particularly aged 
ones, with altrenogest may have a positive 
effect on embryo and placental develop-
ment,” Macpherson noted.

Macpherson also reported that an inject-
able, sustained-release deslorelin product 
(for managing estrus in mares, using the 
same primary ingredient as the product 
Ovuplant, which has been off the market 
for some time) gained Food and Drug Ad-
ministration approval in the week before 

the convention, and was expected to be 
available by January 18, 2011. The prod-
uct, called SucroMate, is being distributed 
by Bioniche Life Sciences.
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Broodmares and Financial Return In the 
financial arena, Macpherson reported 
that the general economic downturn has 
not spared the Florida horse production 
industry, which saw a “staggering drop in 
Thoroughbred production;” nearly a 30% 
reduction in foal crops was noted from 
2009 to 2010. 

“I am guessing that few of us in this 
room are prepared to give up breeding 
mares, racing horses, or being equine vet-
erinarians,” she commented. “Instead, we 
need to make better decisions about what 
we do and how we do it. A first start is 
evaluating our breeding practices.”

In that vein, Macpherson described a re-
cent production data study in Equine Vet-
erinary Journal (EVJ) in which researchers 
evaluated mare value and productivity, 
with an eye toward helping breeders maxi-
mize returns and mare productivity. 

Most mares’ foaling dates tend to drift 
later in the year with subsequent seasons, 
often resulting in a missed or barren sea-
son, she noted. Of the 1,176 mares in the 
study, 63% failed to produce a registered 
foal every season within the seven-year 
study period. For those mares, the average 
time to a barren season was 3.4 years.

Factors including increasing mare age, 
foaling after April 1, requiring multiple 
breedings in a season, and producing few-
er foals in previous years were associated 
with reduced foal production during the 
study. Additionally, the researchers found 
that a mare must produce a live foal in 
at least six out of seven years to recoup 
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the breeder’s investment in her, and that 
higher-value mares yield better financial 
gains. 

“Mares are long-term investments,” 
concluded the study authors. “Improving 
our understanding of mare, stallion, and 
management factors that affect the likeli-
hood of producing a live foal is critical to 
ensuring a positive financial return.”  

Also, Macpherson reported that breed-
ing earlier in the year yielded higher preg-
nancy rates, and that early breeding was 
especially important for maiden and bar-
ren mares. Foal heat breeding was also ef-
fective in reproductively healthy mares in 
one study, but not in another.

On the stallion side of things, some stal-
lions were found to be more fertile than 
others in one study, and reinforcement 
breeding was again found to improve preg-
nancy rates when used in a natural cover 
program. Later covers in the day were as-
sociated with decreased pregnancy rates, 
as was the presence of neutrophils (a type 
of immune cell) in the dismount sample 
(possibly indicating uterine inflamma-
tion in the mare). Tranquilizers given to 
mares also had a detrimental effect (it was 
not clear whether that was because mares 
were not ready for breeding or because of 
a pharmacologic effect of the tranquilizer 
drug).

“The majority of factors associated with 
variation of fertility in this study, both pos-
itive and negative, were attributable to the 
mare,” said Macpherson.

REFERENCES
Bosh KA, Powell D, Shelton B & Zent W. Reproductive 

performance measures among Thoroughbred mares in 
central Kentucky, during the 2004 mating season. Equine 
Veterinary Journal 41, 883-888 (2009). onlinelibrary.wiley.
com/doi/10.2746/042516409X456068/abstract.

Bosh KA, Powell D, Neibergs JS, Shelton B & Zent W. 
Impact of reproductive efficiency over time and mare 
financial value on economic returns among Thorough-
bred mares in central Kentucky. Equine Veterinary 
Journal 41, 889-894 (2009). onlinelibrary.wiley.com/
doi/10.2746/042516409X456059/abstract.

McDowell KJ, Little TV & Baker CB. Models to predict 
reproductive success in horses. Animal Reproduction 
Science 121, 126-127 (2010).

Blanchard TL et al. Some Factors Associated With 
Fertility of Thoroughbred Stallions. Journal of Equine Veteri-
nary Science 30, 407-418 (2010). www.j-evs.com/article/
S0737-0806(10)00225-X/abstract.

Stallion Vocalizations for Teasing? Could 
farm managers tease mares to assess es-
trus by simply playing tape recordings 
of stallion vocalizations? The results of a 
recent study confirm the effectiveness of 
this practice, which could be used by some 

breeding farms. 
Researchers on an ARS study played 

taped stallion vocalizations to broodmares 
and were thereby able to identify estrous 
behavior. The effectiveness of this practice 
was improved when the mares were also 
presented with stallion scent, with a suc-
cessful estrus detection rate of over 80%.

“This tactic might provide a less threat-
ening environment for mares, which 
could be especially important for maiden 
or timid mares or on small farms with no 
stallions,” Macpherson added. “Further, if 
physical findings of the reproductive tract 
were combined with behavioral respons-
es, as is typical in practice, one would ex-
pect the sensitivity of this tool to be even 
 better.”
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Semen Processing Stallion semen is gen-
erally centrifuged, or spun at high speeds, 
during processing for extending/shipment  
so sperm are concentrated. However, this 
procedure can crush some sperm depend-
ing on the technique used, so researchers 
often evaluate techniques to reduce this 
sperm loss, such as by using a cushion 
medium in the tube. 

Macpherson discussed one study in 
which researchers modified cushioned 
centrifugation procedures to use less 
cushion medium (1 mL instead of 3.5) and 
larger sperm samples (3 billion instead of 
1), and found that sperm recovery rates 
were still higher than 90% regardless of 
cushion volume or sperm number. Sperm 
characteristics were also unaffected even 
after cooling for 24 hours.

“More sperm and less cushion means 
less tubes to process, which can increase 
efficiency and reduce costs,” explained 
Macpherson. 

Another study she was “particularly ex-
cited about” looked at increasing the con-
centrations of sperm in cooled, shipped 
 semen from 25 million sperm per millili-
ter of shipped semen to 250 million sperm/
mL. No negative impact on sperm charac-
teristics was noted with this protocol. 

“So we can ship more sperm, perhaps 
even up to 20 billion sperm,” Macpherson 
noted. “This could be useful for provid-
ing more sperm for traditional artificial 

insemination (AI) or for low-dose AI. The 
one qualifier for both of these studies is 
that these protocol changes have not been 
tested for fertility.”
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Contagious Equine Metritis Macpherson 
also discussed a study of contagious equine 
metritis (CEM), a highly contagious bacte-
rial infection that causes acute endometri-
tis in mares and subsequently impacts 
fertility. The disease caused significant 
consternation recently in the U.S. breeding 
industry (see “CEM Investigation: 23 Posi-
tive Stallions,” TheHorse.com/16078). For 
this study, researchers evaluated whether 
mixing antibiotics with semen extender 
would prevent transmission of the bacteri-
um that causes CEM, Taylorella equigenita-
lis, from infected stallions to mares. They 
found that growth of the bacterium was 
“significantly inhibited” by the antibiot-
ics and that mares bred with this semen 
did not become ill, whereas all mares bred 
with raw (not extended), infected semen 
developed CEM.

“The risk of transmission of CEM can 
be significantly reduced by mixing semen 
with extenders containing antibiotics,” 
summarized Macpherson.
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Embryo Biopsy “Exciting advances in 
embryo biopsy techniques for diagnos-
ing genetic diseases were revealed in 
2010,” said Macpherson. In humans, 
she added, this technique is commonly 
used to screen for genetic disease before 
implanting embryos created by in vitro 
 fertilization.

Texas A&M University researchers have 
found good success with biopsying equine 
embryos that were 6-8 days old, then 
transferring the embryos into mares or 
freezing them for later use. Fresh, shipped 
embryos still yielded better than 75% preg-
nancy rates. 

Diseases detected in the biopsied cells 
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included hyperkalemic periodic paralysis 
(HYPP) and hereditary equine regional 
dermal asthenia (HERDA). Embryo sex 
was also determined.

“This laboratory is working hard to per-
fect gene amplification procedures to al-
low for diagnosis of additional diseases,” 
Macpherson said. (For more information, 
see “Assisted Reproduction in Horses: 
Practical Usage,” TheHorse.com/17738)

Another study, this one from the Univer-
sity of Kentucky, also looked at vitrifica-
tion (freezing) of biopsied embryos. 

“In this groundbreaking study, transfer 
of frozen/thawed embryos subjected to 
biopsy resulted in a 75% pregnancy rate 
at Day 14,” reported Macpherson. “Three 
live foals were born from these biopsied 
embryos, including the first reported live 
foal following these procedures. Success-
ful embryo biopsy for pre-implantation 
genetic diagnosis of equine diseases may 
revolutionize the way we manage genetic 
diseases in horses.”
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Top Lameness/surgery studies
Diagnostic Techniques Veterinarians are 
always looking for improved diagnostic 
methods. Palmer discussed several stud-
ies on diagnostic techniques, including 
one study from Equine Veterinary Jour-
nal (EVJ) in which researchers compared 
different culture techniques for growing 
bacteria from synovial (joint) fluid. They 
found that use of enriched blood culture 
media increased the likelihood of obtain-
ing a positive culture, which can help vet-
erinarians be more successful in treating 
joint infections.

The second study correlated bacterial 
cultures from synovial fluid to survival rates 
of horses with joint infection. “Twenty-one 
percent of horses with positive cultures 
(containing bacteria) were euthanized vs. 
1.4% of controls,” commented Palmer. He 
also noted that horses with Staphylococcus 
aureus cultured from their joints did not 
fare as well as those without.

Another EVJ study evaluated the poten-
tial use of biomarkers found in a horse’s se-
rum for predicting musculoskeletal injury. 
“Biomarkers have the potential to be used 

as a screening aid prior to musculoskeletal 
injury,” wrote the authors. The researchers 
found seven markers that often correlated 
with injury, and that were deemed “prom-
ising but still not ready for prime time” ac-
cording to Palmer.

Another potential screening tool was dis-
cussed in an American Journal of Veterinary 
Research (AJVR) study where researchers 
investigated whether fragments of certain 
types of collagen (a structural protein) 
found in synovial (joint) fluid and/or serum 
might indicate joint injury in that horse. 
The investigators determined that levels 
of these collagen fragments in serum and 
synovial fluid, along with the ratio between 
them, “could be used to detect horses with 
joint injury,” wrote the authors.

Palmer also discussed a study of diag-
nostic analgesia (nerve blocks) in horses, 
specifically the low four-point block used 
to numb structures at and below the fet-
lock joint. The researchers’ goal was to 
determine if this block might also inadver-
tently anesthetize other structures higher 
in the limb, using contrast radiography to 
see where the anesthetic solution might 
spread after injection. They found that 
anesthetic from this block was unlikely 
to spread upward and anesthetize the up-
per cannon bone region. They also noted 
that the deep digital flexor tendon sheath 
was often inadvertently punctured when 
performing this block. “For this reason, 
it’s extremely important to use aseptic 

Early breeding is especially important for maiden and barren mares to give them optimal earlier 
foaling dates and reduce the chances they’ll miss a season. 
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 technique (when performing this block),” 
advised Palmer.

An EVJ study on flexion tests for local-
izing lameness to the fetlock joint found 
that pain in the fetlock joint itself was 
most likely to contribute to a positive test. 
The researchers found that flexion of the 
distal interphalangeal joints was unlikely 
to cause a positive flexion test in normal 
horses and urged veterinarians and horse 
owners to interpret positive fetlock flexion 
tests with caution during a pre-purchase 
examination.

However, Palmer commented, “Don’t 
throw the baby out with the bathwater.” In 
his experience, inflammation of the coffin 
joint can also result in a positive flexion 
test in some cases. Palmer felt that the 
flexion test remains an important part of 
the pre-purchase examination.
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racing Topics
Palmer discussed a number of studies 

on racehorses, including one in the AJVR 
on the effects of early exercise on future 
soundness. “Moderate, controlled exercise 
can be safe at an early age (from 3 weeks 
to 18 months of age),” summarized Palm-
er. Indeed, the authors of this study sug-
gested that early exercise might even help 

protect joints from future injury (although 
more research is needed).

Another report presented during The 
Jockey Club Safety and Welfare Summit in 
2010 (based on information in the Equine 
Injury Database) looked at racing surfac-
es (i.e., turf [grass] vs. dirt vs. synthetic). 
Palmer described four myths dispelled by 
this preliminary study:

Myth 1 Synthetic surfaces reduce fatal 
musculoskeletal injury (no difference was 
actually found)

Myth 2  Injuries occur when horses 
move from turf to other surfaces (the data 
disagree).

Myth 3 2-year-old horses are at greater 
risk of injury than older horses (the data 
say it’s the other way around).

Myth 4 Fillies are at greater risk of  
injury than colts (again, the data say the 
opposite is true).

“One thing is for sure: Track mainte-
nance is key,” said Palmer.

Identifying horses at risk for fracture at 
the racetrack is a high priority. In the past 
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year a number of papers compared diag-
nostic techniques for detection of changes 
in bone that might predispose a horse to 
fracture.

An AJVR study investigated proximal 
sesamoid bone fractures (behind the fet-
lock) and found that racehorses with these 
fractures had evidence of excessive remod-
eling and porosity of their sesamoid bones 
that likely predisposed these horses to 
complete fracture and catastrophic injury. 
The authors also suggested that detection 
of these focal areas of injury/remodeling 
could help to identify horses at risk for this 
type of fracture and prevent catastrophic 
injury (i.e., by not racing horses with this 
type of injury as they are more likely to 
break down).

Another study that evaluated early 
injury detection by use of scintigraphy 
(bone scan) in racehorses found increased 
radio-isotope uptake (indicating bone re-
modeling) in the lower joint surface of the 
cannon bone. Researchers on this study 
(published in EVJ) found that scintigraphy 
was good for detecting horses with this 
early bone injury, but it did not help vet-
erinarians determine which horses should 
safely continue in training and which ones 
should be taken out of training to prevent 
further injury.

Yet another study focusing on the 
early detection of bone damage in the 
fetlock joint compared digital radiogra-
phy, magnetic resonance imaging and 
computed tomography as screening 
techniques to identify changes in the 
cannon bone that often lead to fracture. 
Researchers found that digital radiogra-
phy underestimated such damage, while 
computed tomography (CT) and mag-
netic resonance imaging (MRI) were 
able to detect it. Unfortunately, CT and 
MRI with high-resolution capability re-
quire use of general anesthesia, which 
prevents them from being used as rou-
tine screening tools.

“Standing MRI may be a good tool [for 
identifying horses at risk for fracture], but 
it is very operator-dependent and false 
negative results are a significant concern,” 
Palmer commented.
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Musculoskeletal Therapy
Finding problems is important, and so 

is treating them properly. Palmer next dis-
cussed treatments for a number of muscu-
loskeletal problems, starting with a review 
of literature on the use of corticosteroids 
for reducing joint inflammation in the 
horse (published in EVJ).

“Intra-articular corticosteroids (in-
jected within the joint) are a hot button 
in practice,” Palmer commented. “Used 
in conjunction with disease-modifying 
medications like hyaluronic acid, they 
are extremely useful to reduce joint 
 inflammation.”

Another study on corticosteroids (in 
AJVR) evaluated whether triamcinolone 
acetonide (TCA) injected into the coffin 
(distal interphalangeal) joint would diffuse 
into the navicular bursa (thus potentially 
medicating both areas). The researchers 
found that TCA did migrate into the navic-
ular bursa of sound horses, even when hy-
aluronic acid was mixed with it. This strat-
egy “can potentially be used for treatment 
of navicular syndrome, but further studies 
are needed,” wrote the researchers.

One such study was presented during 
the American College of Veterinary Sur-
geons (ACVS) symposium and evaluated 
the same question in horses with clinical 
navicular syndrome. The authors of this 
paper found that diffusion of TCA from 
the coffin joint to the navicular bursa 
worked in clinical cases as well as in nor-
mal horses.

The next study he discussed evaluated 
the use of intra-articular vs. intravenous 
morphine for experimentally induced syn-
ovitis (joint inflammation), and found that 
the intra-articular route was more effec-
tive in reducing lameness.” Intra-articular 
morphine treatment may be a useful ad-
junct to other pain management modes af-
ter a painful joint surgery,” Palmer noted.

Stem cells are a hot topic for treating 

various injuries, and two studies focused 
on this area. One published in EVJ com-
pared embryonic stem cells and mesen-
chymal stromal (bone marrow) cells in 
terms of their behavior when injected 
into an experimentally induced injury in 
the superficial digital flexor tendon. Re-
searchers found that embryonic stem cells 
did not cause immune reactions in the 
90-day study period, and they migrated to 
other areas of damage while mesenchymal 
stromal cells did not.

The second stem cell study also sup-
ported the use of embryonic stem cells for 
healing tendon injuries, noted Palmer.

The final study he discussed evaluated 
the use of biophosphonates in horses; this 
class of drug is used to prevent bone loss 
(for example, to prevent or combat osteo-
porosis in older women). In horses, it has 
been used to treat navicular syndrome, 
subchondral bone cysts, osteoarthritis, 
stress remodeling and other lameness 
conditions. This study, published in the 
ACVS Proceedings, evaluated the use of 
zoledronic acid for treatment of 23 horses 
with a variety of lameness conditions and 
reported that 16 of them returned to their 
original use.

“Zoledronic acid may be useful to treat 
certain lameness conditions, but controlled 
studies are warranted,” noted Palmer. “We 
don’t know a lot about this medication. It’s 
being used to treat a variety of conditions 
in horses in the belief that it will decrease 
osteolytic (bone-destroying) processes that 
may contribute to lameness problems in 
horses, some of which may play a role in 
catastrophic injury.
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Additional Topics
Palmer also discussed a few surgical 

techniques and other studies as follows:
One study in AJVR on common wound 

flushing techniques found that the ideal 
fluid pressure for flushing joints was best 
achieved by use of a one-liter bag and 
pressurized cuff. Use of syringes to flush 
wounds can produce high enough fluid 
pressures to damage tissues.

A Journal of the American Veterinary 
Medical Association (JAVMA) study on a 
technique for partial phallectomy (partial 
removal of the penis) found that linear 
urethrostomy followed by placement of 
a band tourniquet above the area of dis-
ease or injury, then removal of the part of 
the penis below the tourniquet, was an ef-
fective method. “This can be done in the 
standing horse, which is good for older or 
debilitated horses that can’t undergo gen-
eral anesthesia,” said Palmer.

Mitomycin C was found to be effec-
tive for combating squamous cell carci-
nomas near equine eyes in a Veterinary 
Record study, whether used alone or in 
conjunction with surgical removal of 
the lesion.

Researchers in one study published 
in Veterinary Surgery found that the in-
terior of mares’ abdomens could be eas-
ily and safely visualized by inserting an  

endoscope through a small incision made 
in the vagina (thus creating no external 
incisions). Palmer reported that the tech-
nique provided good visibility of abdomi-
nal contents and the incisions healed 
 without incident.

One study discussed a surgical tech-
nique for stitching together the ends of a 
severed tendon. This novel technique re-
quired patience to learn, said Palmer, but 
it showed superior strength to convention-
al suture patterns.

Lastly, Palmer referenced a study on 
cryotherapy (cold therapy) for treating 
laminitis. This study found that ice bags 
and water boots each cooled blood within 
the blood vessels of the foot by 20 degrees 
(F) for a two-hour period. The study was 
also discussed during the AAEP’s Joints 
and Foot Lameness session.
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Top equine Medicine studies
Metabolic Syndrome, Equine Cushing’s Dis-
ease, and Laminitis Metabolic syndrome is 
a widespread problem in horses, as is the 
laminitis that’s often associated with it.

“Laminitis is one of the most important 
issues facing all of us in veterinary prac-
tice,” said Reed. He discussed several stud-
ies and scientific communications related 
to metabolic syndrome and equine Cush-
ing’s disease, starting with a consensus 
statement from the American College of 
Veterinary Internal Medicine (published in 
the Journal of Veterinary Internal Medicine, 
JVIM) covering characteristics, diagnosis, 
and management of equine metabolic syn-
drome (EMS).

“Equine metabolic syndrome is charac-
terized by regional adiposity (fat deposits), 
insulin resistance, and a predisposition to 
developing laminitis,” summarized Reed. 
“Insulin resistance is characterized by 
hyperinsulinemia (high levels of insulin 
in the blood) and abnormal response to 
glucose/insulin testing. These horses have 
hyperinsulinemia in the absence of stress, 
pain, or recent feeding; sometimes the 
blood samples even look different grossly 
(to the naked eye). Dietary management 
includes reducing the energy provided in 
the diet, feeding lower levels of nonstruc-
tural carbohydrates (NSC), limiting access 
to pasture grass. Increasing physical activ-
ity is critical.”

Veterinarians on a JVIM study com-
pared the composition of fat in different 
places on EMS-affected horses’ bodies, 
and they found that fat in the nuchal liga-
ment (in the neck) had higher levels of 
pro-inflammatory cytokines (mediators of 
inflammation) than fat in other locations, 
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Horses with large crests of fat on their necks were at higher risk for insulin resistance, and this area 
of the horse seems to adopt an inflammatory state more quickly than other areas.
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and that these levels seemed unaffected 
by the horse’s systemic (body-wide) level 
of insulin resistance. Reed commented 
that horses with large crests of fat on their 
necks were at higher risk for insulin re-
sistance, and that this area of the horse 
seems to adopt an inflammatory state 
more quickly than other areas.

One issue with studying metabolic syn-
drome is that it can be hard to differentiate 
from pituitary pars intermedia dysfunc-
tion (also called equine Cushing’s disease), 
noted Reed. While discussing two JVIM 
studies on hormone testing in horses pre-
sumed to have Cushing’s disease, he com-
mented that Cushing’s disease often affects 
older horses than EMS does, and diagnosis 
can be difficult due to seasonal variations 
in the hormone levels used for diagnosis. 
However, insulin levels did not vary by sea-
son, so high levels “should raise suspicion 
of EMS, ECD, or both,” wrote the study 
authors.

Cushing’s horses “have cresty necks, 
long coats that fail to shed properly, polyu-
ria (excessive urination) and polydypsia 
(excessive thirst), ravenous appetites, are 
prone to laminitis, and may or may not be 
obese,” Reed noted.

Back to insulin resistance, another study 
in this area (in AJVR) found that pre-treat-
ment of horses at risk for endotoxemia 
(such as those with colic or carbohydrate 
overload) with levothyroxine could inhibit 
laminitis caused by endotoxemia-induced 
insulin resistance. “Figuring out ways to 
prevent secondary laminitis is critical,” 
Reed commented.

Metformin is one medication that’s 
sometimes recommended for treating 
insulin resistance. However, researchers 
on a study published in AJVR reported 
that metformin has low bioavailability in 
horses, which could be why it sometimes 
garners poor long-term results.

Investigators completing an AJVR study 
on the effects of weight gain on hormone 
profiles found, unsurprisingly, that feeding 
horses double the calories recommended 
resulted in increased insulin resistance 
that was compensated for by increased 
insulin secretion (hyperinsulinemia). Hy-
perleptinemia (high levels of leptin hor-
mone, which reduces appetite) was also 
observed.

“Preventing obesity is a potential strat-
egy to help avoid insulin resistance, hy-
perinsulinemia, and hyperleptinemia in 

horses,” wrote the study authors.
Finally, Reed touched on a paper pub-

lished in EVJ regarding equine clinical ge-
nomics, or study of the horse’s genetic code 
and inherited diseases. “Several groups are 
using the horse’s genetic sequence to study 
diseases such as hyperkalemic periodic pa-
ralysis, and people are also interested in us-
ing this to investigate EMS,” said Reed. “We 
can submit blood samples to Dr. Molly Mc-
Cue at Minnesota for horses that have the 
characteristic EMS phenotype, so perhaps 
they can identify a genetic marker for the 
disease.”

All three presenters acknowledged the 
difficulty in managing and feeding horses 
with EMS. Palmer commented, “Owner 
compliance can be a real problem; they 
might say, ‘Doc, he only gets a handful of 
this or that, so how do you restrict them 
further?’ ” 

“It’s very difficult,” admitted Reed. 
“Owners need to be aware that you’re not 
being kind to these horses when you put 
them outside at certain times of the year. 
Even pasture is not always your horse’s 
friend, because grass at certain times of 
the year can be a big predisposing factor 
to developing laminitis.”
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INFeCTIoUs DIseAse
Equine Herpesvirus Equine herpesvirus 
(EHV) can cause respiratory disease, 
neurologic disease, or abortion. It can 
become dormant in the horse’s body but 
recrudesce (reactivate) when the horse 
is stressed, which has been suspected to 
cause outbreaks of associated disease. In 
one JVIM study, investigators infected 
horses with EHV, then stressed them four 
months later with dexamethasone (a cor-
ticosteroid, which reduces immune func-
tion and can be used to treat allergic reac-
tions and other inflammatory conditions). 
The virus reactivated and subsequently 
was detected in blood and nasal secre-
tions of all horses, and one developed a 
fever, but uninfected horses placed in con-
tact with those horses did not become ill.

Another JVIM study on EHV highlight-
ed the extremely contagious nature of the 
virus in the context of a nosocomial (hos-
pital-acquired) outbreak of the disease at a 
university equine hospital following admis-
sion of an infected horse. The index case 
was handled with “strict infection control 
procedures,” yet six other horses became 
infected and two caused outbreaks at their 
home farms afterward.

“We must have preplanned infection 
control programs and the virus may still 
move from horse to horse, so early detec-
tion and isolation with a strict protocol is 
essential,” Reed commented.
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Lawsonia intracellularis Lawsonia intrac-
ellularis can cause weight loss, loose fe-
ces, edema, and hypoproteinemia (low 
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protein levels) in foals. Reed discussed 
a JVIM study that confirmed foals could 
acquire the disease from ingesting feces 
or food contaminated with feces from 
infected foals. The infected foals began 
shedding L. intracellularis in their feces 
12-18 days after infection and shedding 
lasted for seven to 21 days.

“At least this disease is treatable with 
simple antibiotics, usually oxytetracy-
cline,” Reed commented.
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Salmonella Authors of another hospital 
infection report described an outbreak of 
Salmonella newport that affected 61 ani-
mals in a veterinary teaching hospital, kill-
ing 36% of them and necessitating closure 
of the hospital for thorough decontamina-
tion and remediation of biosecurity. Study 
authors estimated the costs of the out-
break at $4.12 million.

“The biggest benefits of rigorous infec-
tion control and surveillance strategies 
are earlier detection (of highly infectious 
organisms like Salmonella), earlier cessa-
tion (shorter outbreaks), and improved 
ability for aggressive intervention,” said 
Reed.
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Equine Piroplasmosis Piroplasmosis, 
caused by the organisms Babesia caballi 
and Theileria equi, is a disease found 
worldwide that causes anorexia, anemia, 
fever, malaise, and icterus (jaundice) in 
horses. “This disease recently re-emerged 
in the United States; it’s a persistent infec-
tion but often clinical signs are nonspe-
cific,” said Reed. Following discussion of 
a Parasitology Research paper, he added, 
“Serologic tests are useful for detecting la-
tent  infection.”
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Antibiotic-Resistant Rhodococcus equi Rho-
dococcus equi causes sometimes-fatal 
pneumonia in foals, and is a “big prob-
lem in foals three weeks to five months of 
age,” said Reed. In this study (published 
in JAVMA, researchers found that while 
infection with antibiotic-resistant R. equi 
was not common (3.7% of submitted R. 
equi samples), 63.2% of those resistant 
isolates were resistant to more than one 
antimicrobial, and foals infected with 
those strains were nearly seven times 
more likely to die from their infections. 
The study authors emphasized the value 
of culturing the causative organism in 
foal pneumonia cases, and determining 
susceptibility of the organism to antibiot-
ics to treat the disease successfully.
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heart Problems in racehorses
Reed discussed three studies on cardiac 

(heart) function in racehorses, starting 
with one JVIM article in which veterinar-
ians sought to investigate heartbeat varia-
tions in healthy racing Standardbreds. The 
researchers found that “arrhythmias occur 
frequently in racing Standardbreds during 
cardiac deceleration (when slowing down 
after a race). ... Circumstances imposing 
unusual demand and racing at the trot ap-
pear to predispose (horses to arrhythmia). 
These findings provide insight into pos-
sible mechanisms of sudden death.”

Researchers on a second JVIM study 
with a similar goal used a sophisticated 
treadmill evaluation along with echocar-
diography, Doppler imaging, and speckle 
tracking to investigate left ventricular func-
tion (activity of the left lower chamber of 
the heart) in healthy horses. “This is impor-
tant because if we could learn about stress 
echocardiography in horses, we could tar-
get certain diseases and investigate medi-
cations that are important in management 
and performance issues,” explained Reed.

Lastly, investigators on an AJVR study 
evaluated the use of a horse-side analyzer 
for cardiac troponin I, a protein involved 
in heart muscle contraction. The au-
thors found that the horse-side analyzer 

compared well against a laboratory test, 
but Reed commented that it took sig-
nificant induced cardiac disease to detect  
differences in cardiac troponin I levels.
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respiratory Disease
To study treatments for a disease, one 

must be able to first induce the disease. 
Reed described one study from AJVR in 
which researchers found that a combina-
tion of certain fungal spores, lipopolysac-
charide, and silica microspheres worsened 
recurrent airway obstruction (RAO) in 
susceptible horses.

“This appears to provide a useful model 
for future research,” he commented.

A research team on another RAO study, 
this article from JVIM, reported an associ-
ation between RAO and increased parasite 
resistance. A third study (from EVJ) was 
the first to show improvement in RAO-
 affected horses with oral prednisolone 
medication, and also found that low-dose 
oral dexamethasone was effective (even 
more so than prednisolone).

Researchers also investigated genetic 
markers for a form of RAO known as sum-
mer pasture-associated obstructive pulmo-
nary disease (striking horses on summer 
pasture rather than those in dusty barn en-
vironments), and reported that the disease 
was a “multifactorial, complex form” with 
several genes involved.”

Lastly, Reed discussed an EVJ study 
in which veterinarians compared horse 
owner-assessed respiratory signs (RAO-
 affected horses’ clinical signs graded by 
owners on a scale of 1-4) with thorough 
veterinary examination of the lower respi-
ratory tract. The researchers reported that 
horse owners’ assessment of their horses’ 
respiratory disease correlated well with 
the veterinary evaluation.

“Listen to owners—they know their 
horses,” commented Reed.
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Neurologic Diseases
“I couldn’t be here without talking a 

little about neurologic problems,” said 
Reed—known for his interest in neurologic 
disease—with a smile as he began his fi-
nal Kester News Hour segment. First, he 
described an EVJ study in which research-
ers described in detail the anatomy of the 
articular process joints in the neck, which 
had not previously been described. This 
has bearing on evaluation of horses with 
neurologic problems that could be attrib-
uted to compression of the spinal cord in 
the neck.

“By taking variations of straight lateral 
and angled radiographs of the neck, one 
could see bone changes (potential joint 
problems) and identify which side of the 
neck they were on,” explained Reed.
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equine Protozoal  
Myeloencephalitis Testing

Reed also discussed equine protozoal 
myelocencephalitis (EPM), which com-
monly affects horses yet is not easy to de-
finitively diagnose in living animals. Re-
searchers on a JVIM study compared two 
diagnostic tests for the disease in living 
horses, and they found that the immuno-
fluorescent antibody test (IFAT, or  Western 

blot) was more sensitive for detecting the 
disease than the enzyme-linked immuno-
sorbent assay (ELISA).

Also in the realm of EPM testing, a re-
port in Veterinary Parasitology described a  
modification of the ELISA test to detect 
more surface proteins characteristic of the 
causative organism Sarcocystis neurona, 
thus making the test able to account for 
slight genetic variations of the organism 
(and, thus, more sensitive for detecting the 
organism).

Yet another study (from JVIM) involved 
testing for antibodies to EPM rather than 
the causative organism itself, and research-
ers on the paper reported good results 
with this method. Additionally, this test-
ing method was not compromised when a 
sample of cerebrospinal fluid (CSF, which 
surrounds the brain and spinal cord) was 
contaminated with blood by the sampling 
process.

Finally, Reed mentioned a study dis-
cussed at the 2010 American College of 
Veterinary Internal Medicine conference 
that showed a paired ELISA test devel-
oped at the University of Kentucky’s 
Gluck Equine Research Center, designed 
to be run simultaneously on blood and 
cerebrospinal fluid, was effective at de-
tecting EPM. Also, the researchers found 
that the ratio of antibodies in serum 
compared to CSF was an effective indi-
cator of EPM.

“This study verified that analysis of both 
serum and CSF from horses suspected to 
have EPM is more beneficial than exami-
nation of serum alone,” wrote the authors 
(including Reed).

The anatomy of the articular process joints in the  
horse’s neck has bearing on the evaluation of 
horses with neurologic problems.
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Kester Tips of the hat
The Kester News Hour always features 

Tips of the Hat, which are salutes to out-
standing veterinarians, programs, etc. 
This year the tips of the hat included Texas 
A&M University volunteers and students 
for supporting future veterinary students 
with wet labs for more than 200 students 
(these were “arguably the most compre-
hensive hands-on experience for students 
available,” commented Reed). The labs are 
planned by a group of 18 veterinary stu-
dents, and many university staff, private 
vets, and sponsors donate time and mate-
rials to educate these students at minimal 
cost to them.

The second Tip of the Hat went to 
the organizers and supporters of the 
Opportunities in Equine Practice semi-
nar, held in Lexington, Ky. The seminar 
is organized by Bill Rood, DVM, co-
owner of Rood & Riddle, with support 
from private practitioners and the AAEP 
Foundation, and more than 3,500 stu-
dents have attended in its eight years of 
 existence.

“It’s the largest recruitment and career 
forum out there,” said Reed. h
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E quine welfare and the 
growing population of 
horses needing homes are 

quickly becoming some of the 
major challenges veterinarians 
face on a daily basis, according 
to Tom Lenz, DVM, MS, Dipl. 
ACT, who delivered the keynote 
speech entitled “Horse Welfare 
Wars: When Emotion and Fact 
Collide” at the convention. Lenz 
reviewed how he believes the is-
sue of unwanted horses arose, 
urging veterinarians to confront 
the issue and educate owners 
on how they can help combat it, 
while offering some suggestions 
on how the industry as a whole 
might greatly reduce the num-
ber of unwanted horses in America.

According to Lenz, the problem is not 
one that’s likely to be resolved quickly and 
easily: “The more you know about the un-
wanted horse issue, the more complicated 
the solutions become,” he noted.

Unwanted horses, said Lenz, are horses 
that are no longer wanted by their current 
owners because they are old, injured, sick, 
unmanageable, or simply fail to meet the 
owners’ expectations. “Welfare is defined 
as the physical and psychological state of 
the animal,” Lenz said. He added that good 
welfare is generally described as meeting 
the horse’s physiological, psychological, 
and safety needs.

Lenz believes the closing of American 
equine processing plants is one of sev-
eral issues that led to the proliferation of 
 unwanted horses and equine welfare situ-
ations. Others include the economic reces-
sion, which has decreased the market for 
horses, and irresponsible ownership that 
has resulted in overbreeding in some seg-
ments of the industry.

“We don’t eat horsemeat in America, but 
we had three plants that processed horses 
for human consumption (in other coun-
tries),” Lenz said, reflecting on the early 
days of the anti-slaughter movement in 

the United States. He explained that a na-
tionwide controversy began as the public 
learned that these plants processed horse-
meat for human consumption.

The issue is “complicated by a worldwide 
love affair with the horse,” he said. “Unin-
formed people with few to no ties to the 
equine industry care for horses and want 
to have a voice in how they are treated.”

The controversy led to some federal gov-
ernment officials introducing legislation 
that would close all the equine slaughter 
plants in the United States. After being ap-
proached by a government agency to pro-
vide an opinion on the situation, several 
AAEP veterinarians—including Lenz—
traveled to Texas to evaluate the welfare 
conditions at the processing plants.

He said the team found that the horses 
awaiting processing were receiving good 
care, their welfare was not compromised 
at any time from arrival to time of slaugh-
ter, and that the horses were being eutha-
nized in a humane manner under USDA 
veterinarian supervision.

Lenz admitted that transportation of 
horses to processing plants was an area of 
concern, however, as many horses were, 
and still are, transported in double- decker 
trailers meant for cattle. He reported that 

there is currently legislation 
introduced in the House of 
 Representatives to eliminate the 
use of double-decker trailers to 
transport horses anywhere in 
the United States.

“The AAEP’s position is not 
pro- slaughter—we support HR 
305 (the Horse Transportation 
Safety Act of 2009) but oppose 
HR 503, which would outlaw the 
processing of horses for human 
consumption, because there are 
no provisions in the bill to pro-
vide for the care of unwanted 
horses, to designate an agency 
to enforce the law, or funding 
to support them,” Lenz said. 
Despite the AAEP’s findings, the 

three equine processing plants closed due 
to state regulation in 2007 and according 
to Lenz, the number of unwanted horses 
in the United States began to rise shortly 
thereafter.

Years later, the negative effects of the clo-
sures are present more than ever, he said, 
noting that the action polarized the horse 
industry; the anti-slaughter contingency 
refused to reason with the pro-slaughter 
groups and vice versa. In addition, the 
average price for a mid- to low-end horse 
has plummeted due to the high numbers 
of them now available.

He also said that there has been a signif-
icant increase in abandoned and neglected 
horses because owners have few options if 
they are unable to sell, donate, or rehome 
their unwanted horses. As a direct result, 
about 70% of the United States’ rescue, 
retirement, and retraining facilities are at 
or near capacity, he explained, citing the 
2009 Unwanted Horses survey conducted 
by the Unwanted Horse Coalition. 

Another issue that arose during the pro-
cessing plant controversy and the expan-
sion of the unwanted horse issue was the 
increase in animal activist group activity. 
This, according to Lenz, has led to an in-
crease in awareness among the public.

Keynote: Unwanted Horses
By EricA LArson
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Lenz defined unwanted horses as no longer wanted by their current owners 
because they are old, injured, sick, unmanageable, or simply fail to meet 
the owners’ expectations.
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picture for a solution. Overemphasis on 
one point is counterproductive, he added. 
By dismantling a situation and analyzing 
each aspect of the animals’ welfare, he ex-
plained, a full understanding of whether 
the situation is truly unethical is easier to 
come by. For example, solely looking at 
the feed a horse is offered or the amount 
of time they are kept in—or outside of—a 
stall on a daily basis does not provide an 
accurate reading of whether a caretaker is 
infringing upon a horse’s welfare.

Finally, he suggested that the horse 
world come together and work for the 
ultimate goal: to stop horse neglect and 
control the unwanted horse population in 
America.

“We as veterinarians have to take a firm 
position in the middle, and be willing to 
make a change,” he concluded. h

“Our views on animal welfare are con-
ditioned by our personal knowledge base 
and life experiences,” Lenz said. The gen-
eral public without a background in horses 
has only the knowledge they obtain from 
the activist groups; the activist viewpoint 
is usually fairly extremist, he added.

On the positive side, Lenz said, the 
amount of unwanted horses and the con-
cerns about equine welfare have stimu-
lated positive action in the horse industry. 
Rescue groups have taken in thousands of 
horses that have fallen into the unwanted 
category, and AAEP veterinarians have vac-
cinated thousands more horses cost-free 
to help the animals remain healthy as they 
begin new chapters in their lives.

Even with the support of equine rescues 
and groups like the AAEP, finding a solu-
tion for the unwanted and neglected horse 
problem remains a challenge for equine 
practitioners and the industry in general.

“There is no definitive answer,” Lenz 
said. “In a perfect world all welfare solu-
tions would be based on science, such as 

(the horses’) health and biological function 
(as opposed to emotion). In reality, though, 
science is often ignored if society believes 
something is wrong.” Lenz added that 
emotions often take over because society 
views animal welfare as a moral issue rath-
er than a scientific issue, and people tend 
to be quick to blame when someone cares 
for animals differently than they would.

“We must learn to accept that there is a 
societal aspect to horse care and use, and 
also that different perspectives are valid,” 
he continued.

Lenz cited responsible ownership as 
one of the simplest solutions to the un-
wanted and neglected horse problem. He 
also suggested that although reopening 
the processing plants (with greater regula-
tion over the transportation of the horses) 
might not be the ideal option for dealing 
with unwanted horses, it would aid great-
ly in controlling the number of unwanted 
horses in America until the industry can 
develop resources to eliminate the need.

Next, he suggested looking at the big 
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equine Welfare Issues: An overview
One of the AAEP’s ongoing goals is to 

address the welfare issues that many hors-
es and their owners face. Midge Leitch, 
VMD, of Londonderry Equine Clinic in 
Pennsylvania and immediate past chair of 
the AAEP Welfare Committee, described 
three key steps the AAEP has taken—and 
continues to take—to improve equine wel-
fare in the United States.
The Unwanted Horse: The Beginning She 
began by describing the phrase, “un-
wanted horse.” The first time that many 
Americans heard this was in 2005, when 
the AAEP hosted the first Unwanted Horse 
Summit, a one-day conference at which 
presenters and attendees addressed appar-
ent welfare issues in the industry. 

The Unwanted Horse Coalition (UHC) 
was born out of the summit. According to 
the UHC website, the group “represents a 
broad alliance of equine organizations that 
have united under the auspices of Ameri-
can Horse Council to educate the horse in-
dustry about the unwanted horse issue.” 

The UHC has supported and continues 
to back the welfare mission through mea-
sures that include hosting low-cost gelding 
clinics, developing a welfare speaker series 
and launching/distributing a newsletter 
designed to educate readers about respon-
sible ownership, including breeding prac-
tices and equine welfare.
Tennessee Walking Horse Issues Next on 
Leitch’s agenda were the steps taken by 
the AAEP to improve the welfare of Ten-
nessee Walking Horses, which are often 
the victims of soring (deliberate injury to a 
horse’s legs to achieve an exaggerated “big 
lick” gait) and other illegal practices. She 
noted that many members of the Tennes-
see Walking Horse community have been 
operating in violation of the Horse Protec-
tion Act (HPA) of 1970 by continuing to 
practice soring techniques on their horses.

The AAEP Welfare Committee con-
vened a task force to evaluate the problem 
in December 2007, she noted, and by July, 
2008 the group had drafted a white paper 

addressing the issues and recommending 
steps to bring an end to these inhumane 
practices. As a direct result of the white pa-
per, the USDA introduced thermography 
as a screening process to detect inflamma-
tion or irritation of the lower legs during 
pre-competition examinations. In 2009 
the task force addressed the more recently 
utilized soring technique of pressure shoe-
ing—a method that that makes a horse’s 
forefeet tender and results in the same ex-
aggerated gait known as the “big lick.” 

She added that the USDA’s Animal and 
Plant Health Inspection Service, in its ef-
forts to enforce the HPA by inspecting 
horses at competitions for any signs of sor-
ing or pressure shoeing, has most recently 
implemented a protocol that sets mini-
mum uniform penalties for soring, using 
foreign substances on horses or failing to 
pass equipment and shoeing  inspections. 

“It is gratifying to see that both the 
 USDA and elements of the Tennessee 
Walking Horse industry have been recep-
tive to the recommendations of this task 
force,” Leitch said.
Equine Welfare Committee The final aspect 
of equine welfare that Leitch discussed 
was goal-setting for the AAEP Welfare 
Committee. 

“The AAEP Welfare Committee is mem-
ber-driven,” Leitch said, explaining that the 
issues the committee explores are those 
that the membership considers top prior-
ity. A recent survey of the AAEP member-
ship showed the top five concerns within 
the veterinary community to be unwanted 
horses, slaughter-related problems, racing 
issues (such as breakdowns, retirement 
and medication abuse), the soring of Ten-
nessee Walking Horses and American Sad-
dlebreds and wild horse management.

Leitch said that in May 2010 the Welfare 
Committee convened at a meeting to exam-
ine responses to the membership survey. 
Stemming from the discussions that took 
place, the committee agreed to begin: 
n  Drafting a position paper on principles 

of equine welfare;
n  Examining nonracing performance 

horse medication, procedures, and 
 treatments; 

n  Expanding media assistance programs, 
crisis communications, and emergency 
response; 

n  Responding to the BLM’s (Bureau of 
Land Management) request to review 
the care and handling of animals within 
its Wild Horse and Burro  Program; 

n  Pursuing federal legislation to  strengthen 

Equine Welfare
By EricA LArson
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An “Equitarian” conducts a deworming clinic for horse owners in the developing world.
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the HPA (a task that was referred to the 
AAEP Public Policy Committee); 

n  Providing education to AAEP members 
about abuse and neglect, rehabilitating 
malnourished horses and assisting res-
cue and retirement facilities; 

n  Engaging the horse industry as a whole 
in recognizing and prohibiting abusive 
training and treatment procedures; and 

n  Developing proactive programs for re-
sponding to current, as well as future 
(or new) welfare issues.
“It is our mission that all members rec-

ognize the importance of equine welfare 
in their daily personal and professional 
lives and advocate for its advancement 
throughout their careers,” Leitch con-
cluded. “Knowing the issues and under-
standing the facts, the perceptions and 
the actions provides all of us the ability to 
comment on and discuss the many con-
cerns of our clients. If we—the collective 
horse world—do not lead, a poorly in-
formed (non-equestrian) public will deter-
mine the outcome.”

responsible horse ownership and 
racing reform

Responsible ownership is one of the 
keys to addressing the country’s equine 
welfare problems, said Scott Palmer, VMD, 
of the New Jersey Equine Clinic. He noted 
that racing is one segment of the horse in-
dustry that regularly is subject to public 
criticism, mostly due to catastrophic inju-
ries sustained by race horses. Palmer de-
scribed responsible horse ownership and 
the need for reform in some aspects of the 
racing industry at the meeting.

“Responsible horse ownership must 
first address the basic needs of the horse, 
including food, shelter, and health care,” 
Palmer said. “Their well-being must be a 
priority, and we need to recognize that this 
stewardship represents significant time 
and financial commitment.”

He described the basic needs of the 
horse, the financial hardships that some 
horse owners face, and the challenges that 
arise because understanding of equine 
welfare and definitions of appropriate 
standards of care vary among individuals 
and organizations.

“Both science and society have a role to 
play in deciding what constitutes an ap-
propriate level of animal welfare,” Palmer 
wrote in his study. “Whereas science can 
determine what type or degree of animal 

welfare risk exists under specific circum-
stances, science cannot determine what 
type of risk is acceptable.” In other words, 
defining appropriate welfare risk is sub-
jective and innately complex.

Palmer explained that the ethics of horse 
racing, for example, has come under fire. 
Some organizations label racing as objec-
tionable due to equine welfare concerns. 
At the same time, the American Veterinary 
Medical Association views the sport as ac-
ceptable. Such conundrums illustrate the 
complexity of equine welfare issues.

Palmer added that the racing industry 
has been working to improve the safety 
and welfare of the horses involved.

“The NTRA (National Thoroughbred 
Racing Association) created the Safety and 
Integrity Alliance in 2008 to address five 
major areas that were felt to be critical to 
the safety and integrity concerns of racing 
fans,” Palmer said. The five areas the alli-
ance opted to focus on were all veterinary-

related: medication and testing, injury 
reporting and prevention, safety research, 
creating a safer racing environment, and 
the care of retired racehorses.

The AAEP Racing Committee has 
drafted white papers on Thoroughbred, 
Quarter Horse, and Standardbred racing, 
which address welfare issues specific to 
these racehorses, he noted. The group also 
recently drafted “Clinical Guidelines for 
Veterinarians Practicing in a Pari-Mutuel 
Environment,” a document designed to 
help vets who are making welfare and eth-
ical decisions at the track that will support 
the health and welfare of the horse.

The Jockey Club and the Grayson-
 Jockey Club Research Foundation held a 
Safety and Welfare Summit recently that 
addressed topics such as racing equipment 
and safety, racetrack environment and 
training practices, continuing  education 

and licensing, and transitioning racehors-
es into second careers, Palmer reported.

“The welfare and safety issues of racing, 
while extremely important, are only one 
segment of our larger responsibility to be 
good stewards of the horse,” he said. “Rec-
ommendations by the AAEP Racing Com-
mittee are applicable to all performance 
horse disciplines. The fundamental as-
sumption underlying AAEP Racing Com-
mittee recommendations is: What is good 
for the horse is good for the sport.

“This is the lens through which we must 
view the everyday welfare challenges of 
equestrian sport,” he added. “Although 
winning is the obvious goal of competitive 
equine sporting events, we must remain 
focused upon the fundamental obligations 
inherent in our stewardship to the horse. 
To the degree that we lose sight of that 
focus, both the horse and the sport as a 
whole will suffer.”

equine Welfare: one european  
Perspective

The horse industry in the United States 
is not the only one dealing with an equine 
welfare problem. Some European coun-
tries are also facing challenges in assuring 
all horses have a good quality of life, ac-
cording to Joe Collins, MVB, PhD, MRCVS, 
CertEP, CertVR, who recently conducted 
his PhD study at University College Dub-
lin’s Veterinary Sciences Center. 

Collins and his colleagues visited spe-
cific locations where poor equine welfare 
was evident, including horse fairs and 
sale venues, horse farms and horse dealer 
premises, animal sanctuaries and rescue 
centers, and horse competition events. As 
in the United States, some horses were 
found to be malnourished, living in less-
than-ideal conditions, or dead.

Additionally, Collins conducted an 
in-depth study of the number of horses 
processed and of the disposal of horses. 
Collins said that the recorded number 
of horses slaughtered in Ireland for hu-
man consumption abroad each year has 
been on the rise—from 614 slaughtered 
in 2005 to 3,163 in 2009. He added that 
it is unclear how many horses are ex-
ported to Great Britain for processing in 
 government-approved plants there, as 
there is essentially free movement of horses 
between the two countries. Currently, five 
 government-approved processing plants 
are open in Ireland, with a sixth scheduled 

 The fundamental 
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recommendations is: What 

is good for the horse is 
good for the sport. 
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to open in mid-2011, Collins said.
In addition to observing the welfare 

situation in Ireland, Collins and his team 
conducted a survey of horse owners about 
the current state of equine welfare in their 
region. He said that respondents suggested 
additional regulation and enforcement was 
the best way to address poor equine wel-
fare. He explained that respondents said 
a “lack of awareness, or the desire not to 
know (about the current welfare situation 
in their region),” was a recurring trend that 
likely adds to the equine welfare crisis.

Collins said that “there was a consensus 
among industry players in Ireland that 
welfare standards for horses ... should be 
raised, but there was little agreement on 
how and whether that could be achieved.” 
He added that while work is ongoing to 
educate owners about responsible horse 
keeping, veterinarians must step up and 
use their voices to advocate for improved 
standards of equine welfare.

“The fundamental issue underpinning 
all horse health and welfare issues was the 
need to adopt and enforce a robust system 
of horse identification, ensuring that own-
ers are legally linked to the horses in their 
care,” Collins said.

Use and Abuse of Medications at 
horse shows

“The use of medication in horses com-
peting at equestrian events is a very polar-
izing topic,” said Marjorie W. Miller, DVM, 
an equine veterinarian from Bradenton, 
Fla., with 20 years experience in perfor-
mance horse practice.” Some people be-
lieve that medication has no place in eques-
trian sports, and others believe that the 
judicious use of medication is in the best 
interest of equine health and  welfare.”

Miller discussed medication rules from 
several equestrian governing bodies as 
well as the role of vets in equestrian sport.
National and International Rules Miller 
began by reviewing the United States 
Equestrian Federation (USEF) medica-
tion definitions. A forbidden substance is 
anything that “contains an ingredient or a 
drug that might affect the performance of 
a horse or pony by acting as a stimulant, 
depressant, tranquilizer, local anesthetic, 
or psychotropic (a mood- and/or behavior-
altering substance), is potentially danger-
ous to the horse, or interferes with drug 
detection procedures.” By definition, even 
products claiming to be nontestable at 

USEF competitions are illegal by virtue of 
their claims to alter performance.

Restricted substances are medications 
allowed for use with quantitative (mea-
surable) limits and “require a medication 
form to be completed and turned into 
the appropriate show official.” These are 
the drugs with the greatest potential for 
misuse as owners, exhibitors, and train-
ers mistake “legal” with “safe.” Restricted 
substances include certain non-steroidal 
anti- inflammatory drugs (NSAIDS), dex-
amethasone, and methocarbamol.

In addition to the national governing 
body’s medication rules, Miller discussed 
how the Fédération Equestre Internation-
ale (FEI) approved its 2011 Prohibited 
Substance List in early November 2010 
at the organization’s General Assembly in 
Chinese Taipei. The list does not allow the 
use of NSAIDs in competition, but the FEI 
agreed to provide a greater level of guid-
ance regarding the detection times for 
the post-event usage of certain NSAIDs, 

 specifically phenylbutazone (Bute) and 
flunixin meglumine (Banamine), in com-
monly-used low dosages. The list also bans 
the use of salicylic acid (the root com-
pound in aspirin) at events.
The Veterinarian’s Role “Veterinarians have 
a primary role in protecting the health and 
welfare of the horse, and decisions regard-
ing the dispensing or administration of 
therapeutic medications should be based 
upon the specific health concerns of each 
individual horse,” Miller said. “All medica-
tion should be dispensed within the con-
text of a valid client-patient relationship.”

A valid client-patient relationship re-
quires the veterinarian to take responsibil-
ity for medical and treatment judgments 
for the horse, the client to agree to follow 
the veterinarian’s instructions, the veteri-
narian to have knowledge of the horse and 
its medical condition obtained by exami-
nation, and the veterinarian to be avail-
able for follow-up and have emergency 
coverage in the event of adverse reactions 
or failure of the therapy.

“Veterinarians have a responsibility to 
maintain the integrity of their profession 
and not dispense bottles of medications 
just because these medications are ‘legal’ 
at the horse show,” Miller said.

Miller added that veterinarians are 
responsible for educating clients about 
the medications they prescribe and for 
helping clients understand when medi-
cation is safe for the horse to be used in 
 competition.

She is adamant that “a lame or sick 
horse should never be asked or allowed to 
compete, and it is the responsibility of ev-
ery individual involved in equestrian sport 
to preserve the health, safety, and welfare 
of the equine athletes.”

The equitarians’ Vision for 2011 
and the Future

More than 100 million horses, donkeys, 
and mules worldwide spend their days 
working for a living: not necessarily work-
ing on their sliding stops, tempi changes, 
or jumping technique, but working to pro-
vide their human families with a means of 
transportation and a source of livelihood. 
These equids represent not only the family 
horse but also an animal that is a major 
player in the global agriculture market.

Unfortunately, these animals don’t al-
ways receive health care that meets the 
standards many veterinarians or horse 
owners would consider acceptable. But a 
group of veterinarians (“The Equitarians,” 
led by Jay Merriam, DVM, of the Massachu-
setts Equine Clinic) has taken on the task 
of helping these working horses, mules, 
and donkeys. In turn, they’re helping the 
animals’ owners. Merriam described this 
movement and explained how veterinar-
ians and equine enthusiasts in general can 
become involved in the  mission.

With the support of the AAEP, The Don-
key Sanctuary, Humane Society Veterinary 
Medical Association, and the University of 
Mexico (UNAM), a week-long Equitarian 
Workshop was held in Vera Cruz, Mexico, 
in October 2010. The purpose was to train 
practitioners to work in field conditions 
with actual communities where working 
equids are the source of work and sur-
vival. Twenty-six veterinarians from North 
America and an equal number from Mex-
ico joined with the faculty of the  UNAM 
veterinary school to teach and serve. 
Some key components of the session 
were learning to interact with indigenous 

 A lame or sick horse 
should never be asked or 
allowed to compete. 

dr. MArjoriE MiLLEr
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Merriam credits some of the Equitar-
ians’ success to the fact that they meet 
the specific needs of a community (rather 
than only providing one type of assistance 
on a global scale), and they take the time 
to develop trusting relationships with 
horse owners. He added that many equid 
owners return to the clinics each time the 
Equitarians visit their community. Some 
owners even travel miles —often by foot—
to bring their horses to the clinics.

“There is a need for veterinary care, 
parasite control, and nutrition (for the 100 
million working equids worldwide),” Mer-
riam concluded. “Education of caregivers, 
veterinarians, and health care workers is 
the key to improving the lives of these ani-
mals and their families.” h

 communities and to see, identify, and treat 
many health conditions unique to equines 
living in tropical conditions.

“A struggling horse owner in the devel-
oping world has to make a living and sup-
port his family on less than we spend on 
lattés,” Merriam said. “But he knows his 
animals and wants the best (for them).”

Merriam recalled one case in Samana, 
Dominican Republic, when a mule with a 
scrotal hernia the size of a volleyball was 
presented for surgery.

“The team assembled, and repaired (the 
mule) on the grass in the middle of the 
town square,” Merriam said. “As the animal 
recovered, the owner approached and said 
his thanks, and added ‘I am old, my family 
feeds me, and if I die, they will survive. But 
if the mule dies, we all die.’ The man had 
not been able to pick coconuts for several 
weeks, but was soon back to work.”

The Equitarians, in addition to provid-
ing health care for the working equids, 
aim to teach the owners about proper 
daily care for their horses and how to 

 provide basic health care. To do this, they 
are continuously looking for veterinarians 
to travel to Third World countries and as-
sist with the effort. Additionally, Merriam 
said, time in the field is essential for local 
caretakers and veterinarians to develop 
and hone their veterinary care skills.

“The AAEP recently established a work-
ing equids initiative with the British 
Equine Veterinary Association that will 
become a central source for connecting 
member veterinarians with ongoing proj-
ects, as well as allow donors of supplies to 
direct them where they are needed,” Mer-
riam explained. “They have also joined 
with six other organizations to support the 
Equitarian Workshop and similar educa-
tional endeavors on an annual basis.

“Clinical skills and expertise get better 
with practice and field training,” he add-
ed. “Organizations working in developing 
countries need skilled, practiced hands to 
both perform and teach required proce-
dures,” and vets traveling to these areas 
can provide guidance to local caretakers.

More oNLINe  See TheHorse.com/AAEP2010 
■  Equitarian Initiative Table Topic,  

TheHorse.com/17693
■  Watch the Equine Welfare video, TheHorse.

com/Video.aspx?vID=485
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rehabilitating After Injury With 
Mobilization

Historically, when a horse sustained ma-
jor musculoskeletal injury or underwent a 
major surgery, he had to be immobilized 
before he could begin to use the limb. Re-
sults were less than optimal as immobility 
often leads to loss of flexibility or range of 
motion (ROM), as well as loss in proprio-
ception (awareness of posture, movement, 
balance, and location), muscle symme-
try, and trunk stability. Sheila Schils, MS, 
PhD, described the benefits of early mobi-
lization of equine musculoskeletal tissues 
within the initial days after injury.

Schils, who designs therapeutic equip-
ment and treatment protocols in River 
Falls, Wisc., explained that early mobiliza-
tion during acute healing phases increases 
blood and lymph flow and increases tissue 
tension to stimulate tissue repair and im-
prove tissue alignment. Early mobilization 
produced a 60% improvement in tendon 
Type 1 collagen deposition (evidence of 
healing) along with a 20% improvement 
in both ROM and ability of the tendon to 
handle ground reaction forces. Mobiliza-
tion limits fibrosis (scarring) of connective 
tissues, preserves joint ROM, and improves 
neuromuscular coordination.

In contrast, Schils reported that restrict-
ing mobilization of an injury often yields 
bulky scar tissue and adhesions, along 
with reduced tissue strength and persis-
tent pain. She added, however, that immo-
bilization is not all bad—for severe tears 
and fractures a short stabilization period 
is advised before mobilization.

Schils mentioned that research has 
shown that longer, slower rehabilita-
tion doesn’t necessarily improve the out-
come, while early mobilization doesn’t 
increase reinjury rate. Grading of each 
injury (Grade 1, 2, 3) according to se-
verity helps the veterinarian determine 
how to proceed in the initial days: Schils 
recommends beginning ice, compres-
sion, elevation, weight-bearing exercises, 
controlled stretching, and functional 

 electrical  stimulation  immediately to im-
prove flexibility, with gradual increases in 
intensity and repetition. Then she recom-
mends adding strengthening exercises, al-
though flexibility remains the major focus 
throughout rehabilitation.

Schils remarked that pain is not neces-
sarily an appropriate guide to determine 
muscle flexion limitations—joint swelling 
or stiffness might limit flexibility, yet not be 
painful. She said to practice site-specific as 
well as site-complementary exercises such 
as evaluating gait mechanics and overall 
body symmetry. Tendon and ligament heal-
ing responses are best tracked with serial 
ultrasound exams.

Although a horse might appear painful 
at times during mobilization exercises, 
Schils stressed that rather than reducing 
the exercises, it’s better to plateau and 
remain at the same level of exercise. She 
reminded her audience that rehabilita-
tion is cyclical—a horse’s mobility might 
improve for a bit, then lose some ground 
only to rebound shortly thereafter with 
 improvement.

She also recommended mounting a bal-
anced rider on the horse as soon as possi-
ble. When a horse is mounted with a rider 
the mobilization time will be longer, trunk 
stability exercises (such as transitions and 
lateral work) can be performed, and the 

Lameness: Soft Tissue
By NANcy S. LoviNg, DvM
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Schils recommends mounting a balanced rider on a horse recovering from musculoskeletal injury.
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horse can be walked over varied terrain to 
activate proprioception. Schils also con-
siders the psyche of a horse to be impor-
tant and said that stall rest alone should be 
used as infrequently as possible.

hyaluronic Acid-Based Biomaterial 
to enhance Leg Wound healing

Managing equine wounds—particularly 
on the legs—is often costly both in time 
and resources. Linda Dahlgren, DVM, 
PhD, Dipl. ACVS, assistant professor 
of large animal surgery at the Virginia-
Maryland Regional College of Veterinary 
Medicine, spoke on the use of a hyaluronic 
acid-based biomaterial (CMHA) in several 
application methods to facilitate wound 
healing.

In her study Dahlgren and colleagues 
examined the use of the CMHA bioma-
terial to see if it could accelerate wound 
healing and decrease scar tissue formation 
in equine lower limb wounds. The investi-
gators created full-thickness skin wounds 
on the front of all four cannon bones in 
eight horses. One randomized leg on each 
horse served as a control with no CMHA 
treatment, and then each of the other 
three limbs on each horse underwent one 
of three other treatments: a) CMHA gel 
applied once; b) CMHA gel applied mul-
tiple times at each bandage change; or c) 
CMHA film on a gauze backing applied 
multiple times at each bandage change. 
The gel and film are similar forms of hy-
aluronan cross-linked in a slightly differ-
ent way.

The team performed bandage changes 
every four days for seven weeks. They 
trimmed exuberant granulation tissue 
(proud flesh) as needed to prevent it 
from inhibiting wound healing, and they 
weighed all trimmed tissue. At each ban-
dage change wounds were photographed 
so wound size and epithelialization (migra-
tion of skin tissue) could be analyzed later.

While differences between treatment 
groups regarding number of times or 
amount of granulation tissue trimmed 
were not statistically significant, both fre-
quency and amount were greater in the 
multiple-gel group, suggesting increased 
production of granulation tissue. All 
wounds retracted equally during the ini-
tial three to 11 days. Dahlgren reported 
that wounds treated with multiple appli-
cations of CMHA film were significantly 
smaller than controls on Days 19 and 31, 

and these returned more quickly to half 
the original wound size compared to the 
other two treatment groups or the control. 
By Day 47, wounds in the multiple-film 
group were covered with smooth, adher-
ent epithelium. These also had a flatter 
profile than the other groups, consistent 
with less inflammation and less scar tis-
sue formation.

In summary, Dahlgren reported that 
wounds treated with CMHA films healed 
faster and with higher quality and less 
fragile epithelium, compared to the other 
treatment groups or controls. She noted 
that repeated applications of CMHA gel 
stimulated granulation tissue formation, 
which could help in handling deep injuries 
where it is advantageous for granulation 
tissue to quickly fill in a wound defect.

how to Diagnose and Treat Back 
Pain in the sport horse

“Back problems can be performance-
limiting in the horse due to pain and 
 reduced range of motion and flexibility,” 
reported Kent Allen, DVM, owner of Vir-
ginia Equine Imaging, as he discussed 
equine back pain.

Allen reminded the veterinarians in at-
tendance that many myths circulate re-
garding causes and treatments for back 
pain. A common assumption is that back 
pain is due to hock lameness problems; 
blame is also placed on poor saddle fit 
or behavioral issues. A common, yet fal-
lacious, approach to equine back pain is 
to rest the horse without forced exercise, 
which, as Allen pointed out, might exacer-
bate a back problem since rest contributes 
to wasting of the epaxial muscles along the 
spine.

Allen agreed that a primary limb lame-
ness that creates an asymmetrical gait can 
lead to secondary back muscle soreness. 
Yet, he also noted other causes of back 
pain: primary muscle or ligament sore-
ness, spinous process impingement (kiss-
ing spines), degenerative arthritis of the 
articular facets between vertebrae, spon-
dylosis (ossification, or bone formation, of 
vertebral joints), or fracture of bony struc-
tures in the spine.

He encouraged diligently pursuing 
an accurate diagnosis through a com-
prehensive physical and lameness exam 
followed by appropriate diagnostic im-
aging. He stressed that back problems 
cannot always be predicted relative to 

 conformation—horses with good confor-
mation might develop problems, while 
those with less-than-ideal conformational 
characteristics might not. Visual inspec-
tion is important to ascertain physical 
changes related to atrophy, swelling, or 
asymmetrical alignment. The veterinar-
ian should palpate each spinal vertebra 
and the epaxial muscles on each side of 
the spine to determine if bone and/or soft 
tissue are causing pain. The veterinarian 
should assess the horse’s degree of flexibil-
ity and back mobilization, then perform 
dynamic evaluation by watching the horse 
move on a straight line, in longeing circles, 
and under saddle. Allen has had excellent 
success using a 50-pound weighted surcin-
gle that mimics the weight of a rider and 
allows observation for signs of discomfort 
during girthing up and while the horse 
is longed. After carefully assessing these 
parameters, the veterinarian might order 
radiographs and possibly nuclear scintig-
raphy (bone scan).

Treatment suggestions by Allen are 
multifold. The primary lameness prob-
lem must be addressed, and saddle fit 
must be corrected as necessary. Other op-
tions directed locally to the back include 
ultrasound-guided injection of articular 
and/or spinous processes, extracorporeal 
shock wave therapy for kissing spines, 
acupuncture, chiropractic, therapeutic ul-
trasound, and tiludronate therapy (which 
is not currently widely available in the 
United States for use on horses, although 
some veterinary practices have provisional 
licenses to use it). Pain control with meso-
therapy blocks sensory pain fibers pulsing 
through the skin in the epaxial area; this 
can lengthen pain relief following shock 
wave therapy or corticosteroid injections.

A successful approach to back issues 
addresses pain control and spasm while 
keeping a horse active during the reha-
bilitation process—back muscles must be 
regained to achieve results. Allen noted 
that in his hands, 80% of back pain horses 
returned to their previous level of exer-
cise when diagnosed properly and treated 
 aggressively.

Pigeon Fever as a Lameness Cause
The soil-borne bacterium Corynebacte-

rium pseudotuberculosis can infect horses 
and cause a condition commonly known 
as pigeon fever, in which the infected 
 horses often have pectoral (chest)  swelling, 
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 resembling a pigeon’s breast. Other clinical 
signs include fever, lethargy, and lameness. 
Cases are predominantly found in the 
western United States; however, the bug is 
steadily extending eastward, according to 
Nora Nogradi, DVM, a resident in equine 
internal medicine at the University of 
California, Davis, veterinary school, who 
presented a retrospective study on the out-
come of 35 equine cases featuring lame-
ness attributable to C. pseudotuberculosis.

Cases appear seasonally because they’re 
correlated with fly activity, so pigeon fe-
ver diagnoses usually are made in the late 
summer and early autumn months. Flies 
inject these bacteria into the ventral (un-
derside of the) abdomen, where lymphatic 
flow picks up the infection and spreads it 
to other areas of the body. While most C. 
pseudotuberculosis infections localize in 
the pectoral muscles, Nogradi noted that 
8% of abscesses localize internally in the 
liver, spleen, or kidney, and 1% cause ul-
cerative lymphangitis with profound hind 
limb swelling. A smaller subgroup of cases 
with external abscess formation will de-
velop abscesses in the limbs, causing a 
confusing lameness. Since the abscesses 
develop slowly, so does the lameness, and 
a veterinarian’s involvement might be de-
layed for this reason. Most affected horses 
in the study were Grade 4 (out of 5) lame, 
which means lameness is noticeable at a 
walk. Most presented with a mild fever 
around 102°F, and complete blood count 
data was consistent with bacterial infec-
tion. In nearly all of the horses culturing 
an abscess yielded a positive diagnosis, 
and serology titers confirmed this as well.

Of the 35 horses, Nogradi noted that 
71% had developed abscesses in the ax-
illary (armpit) and triceps region of the 
forelimb; abscesses in these areas are the 
most common source of lameness in pi-
geon fever cases. Ten horses had no visible 
swelling, but veterinarians could detect 
lameness as a decreased cranial (forward) 
phase of the stride because of discomfort 
created with limb extension. Ultrasound 
examination allowed veterinarians to iden-
tify an encapsulated abscess beneath the 
triceps musculature in all cases. Nogradi 
remarked that the size of abscess did not 
correlate with a horse’s degree of lameness. 
The depth of these abscesses caused them 
to take weeks to develop into a systemic ill-
ness with fever and blood count changes. 

Nogradi mentioned four horses that 

developed ulcerative lymphangitis  during 
the study period, which persisted as a 
markedly swollen leg (lymphedema) in 
each of the horses. The study also included 
a couple of horses with C. pseudotubercu-
losis abscesses around the stifle joint, two 
bone infections requiring surgery, and one 
other with primary septic arthritis (infec-
tion of joints).

To treat C. pseudotuberculosis in the 
limbs, the vet must localize the abscesses 
and drain them via ultrasound-guided 
needle puncture (to avoid inadvertent 
puncture of vital structures). Timely inter-
vention is the key to preventing  secondary 
complications such as osteomyelitis (bone 
infection) or support limb laminitis. After 

establishing drainage, antibiotic treat-
ment with appropriate antimicrobial 
drugs is important. Non- steroidal anti-
 inflammatory drugs ease comfort once the 
abscess is drained. Nogradi noted that all 
of the cases resolved over 21 to 120 days.

In summary, C. pseudotuberculosis 
infection of musculoskeletal structures 
should be considered in horses presenting 
with severe lameness and signs of system-
ic illness during the fall months in regions 
where C. pseudotuberculosis is prevalent. 
Although diagnosis is challenging, cases 
with proper and timely treatment carry a 
good prognosis for recovery.

researchers examine spinal  
Mobilization vs. Manipulation 

Equine back pain can often cause a 
horse to move with a stiff trunk, asymmet-
rical spinal motion, and lameness. Horse 
owners often turn to chiropractic care as 
a technique to improve their horses’ per-
formance and comfort. Kevin Haussler, 
DVM, DC, PhD, assistant professor in the 
Department of Clinical Sciences at Colora-
do State University’s veterinary school, dis-
cussed a study in which he and colleagues 
measured the effects of two  different 

types of chiropractic techniques: spinal 
 manipulation and spinal  mobilization.

Spinal mobilization describes using cy-
clic and rhythmic forces to induce selec-
tive displacement along the spine—this 
is achieved by applying firm downward 
pressure and releases repetitively along the 
length of the spine. Spinal manipulation 
(SMT) is achieved with a  high-velocity, 
low-amplitude thrust. According to 
Haussler, manipulation has been shown to 
increase flexibility, improve performance, 
and decrease pain and muscle spasm.

In the study, Haussler and his team 
treated 24 actively ridden horses with 
SMT over five thoracolumbar sites (in the 
saddle region, in front of the pelvis) once 
weekly for three weeks. Haussler explained 
that 70% of flexion-extension of the trunk 
occurs at the lumbosacral junction—the 
joint between the lumbar vertebrae and 
the sacrum, just in front of the croup. In-
vestigators measured peak vertical move-
ment, applied force, and stiffness at these 
five intervertebral sites.

The results of the study demonstrated 
that manipulation and mobilization both 
increased spinal mobility. According to 
Haussler, SMT causes the spine to move 
beyond its normal limit in range of mo-
tion, while mobilization usually is only 
effective within the normal range of joint 
motion. While mobilization produced con-
sistent delayed increases in spinal mobility 
or flexibility between treatment sessions, 
SMT achieved immediate therapeutic ef-
fects. Such SMT displacement effects last-
ed between treatment sessions, whereas 
mobilization effects did not.

Haussler explained that mobilization is 
a more conservative and less forceful tech-
nique, making it useful for treating acute 
pain without overstretching or injuring 
soft tissues. Manipulation is a more ag-
gressive approach with notable benefits 
for chronic neck and back pain. He sug-
gested that additional treatment sessions 
might be necessary to achieve longer-term 
effects than those seen after each of the 
three spinal manipulation treatments used 
in this study.

enostosislike Lesions
When new bone forms within long 

bones, enostosislike lesions (ELLs) can 
develop—an uncommon but concerning 
problem. At present, the exact cause of this 
phenomenon is unknown, but  veterinarians 

According to haussler,  
(spinal) manipulation has 
been shown to increase 

flexibility, improve  
performance, and decrease 

pain and muscle spasm.



sponsored by2010 AAEPWrAP-UP

March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010 28

can diagnose it using nuclear scintigraphy 
(bone scan): an ELL is visible as one or 
more focal areas of radiopharmaceutical 
uptake in the medullary (central) cavity of 
one or more long bones. These focal areas 
are sometimes referred to as “hot spots” on 
bone scans. Benjamin Ahern, BVSc, a resi-
dent in large animal surgery at the Univer-
sity of Pennsylvania, presented a retrospec-
tive study of 79 horses affected with ELLs 
over a period from 1997 to 2009.

Of nearly 5,000 scintigraphic studies 
performed at the University of Pennsyl-
vania’s George. D. Widener Hospital for 
Large Animals during the 12-year period, 
veterinarians identified 85 cases of enos-
tosislike lesions (1.7%) in 79 horses at 157 
sites; four of the 79 horses had multiple, 
separate ELL bouts. Slightly more than 
half the 79 horses had a single ELL, 28% 
had two lesions, and 21% had three or 
more within a single scintigraphic study. A 
single ELL site didn’t significantly affect a 
horse’s racing career, but Ahern comment-
ed that racing careers were shortened in 

horses diagnosed with two or more lesions. 
On discharge from the clinic following di-
agnosis, veterinarians recommended rac-
ing Thoroughbreds rest for 12 weeks and 
Warmbloods or nonracing breeds rest for 
eight weeks. This recommendation varied 
depending on severity of lameness.

Interestingly, Ahern noted a marked 
increase in ELL occurrence in 2008 and 
2009, yet ELL incidence in 2010 returned 
to pre-2008 levels. Ahern said attempts 
were made to correlate the increased inci-
dence with hyperbaric treatment, various 
track surfaces, or corticosteroid use, but 
researchers weren’t able to make any con-
clusive associations.

Enostosislike lesions were identified 
more often in Thoroughbred horses than 
other breeds, and older horses (of any 
breed) were more likely affected. ELLs 
occurred most frequently in the tibia (the 
bone above the hock) or the radius (the 
bone above the knee). However, lameness, 
which occurred in nearly half of affected 
horses, was most often related to lesions 

in the humerus (shoulder bone) or femur 
(the long upper bone of the hind leg, above 
the tibia). It is noteworthy that, statisti-
cally speaking, a horse’s lameness score 
correlated with the intensity of radiophar-
maceutical uptake on scintigraphy. Ahern 
stressed the importance of differentiating 
ELL from stress fractures due to differ-
ences in management strategies. 

In conclusion, ELLs should be consid-
ered as a cause of wandering lameness, 
especially in older horses and Thorough-
breds. The severity of lameness caused 
by ELLs is associated with the anatomic 
location of the lesion and the intensity 
of radiopharmaceutical uptake on scinti-
graphic examination. Enostosislike lesions 
often cause variable lameness that most 
horses can recover from with conservative 
 treatment. H

More oNLINe  See TheHorse.com/AAEP2010  
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stem Cells Improve Cartilage 
repair for Arthritic horses

Osteoarthritis (sometimes called degen-
erative joint disease) is the most common 
cause of lameness in horses and currently 
there is no cure. However, researchers con-
tinue to improve available treatment meth-
ods. Wayne McIlwraith, BVSc, PhD, DSc, 
FRCVS, Dipl. ACVS, director of the Ortho-
paedic Research Center at Colorado State 
University, presented the results of a study 
evaluating the use of bone marrow-derived 
stem cells in conjunction with microfrac-
ture for healing cartilage defects in horses.

Cartilage, a smooth layer of tough tissue 
covering the ends of bone at joints, allows 
the bones to move smoothly past each oth-
er as the joint moves. However, in osteoar-
thritis, that cartilage becomes thinned, 
roughened, or even worn completely away 
in spots by typical wear and tear, trauma, 
joint chips/debris, etc. Varying degrees of 
pain and lameness result.

Unfortunately, cartilage doesn’t spon-
taneously regenerate, but various treat-
ments can help repair it to a degree. For 
the current study McIlwraith and col-
leagues used an experimental model of 
cartilage damage and a proven treatment 
of microfracture (punching small holes in 
the subchondral bone beneath the carti-
lage defect to stimulate cartilage growth). 
They then treated each lesion one month 
later with hyaluronan alone or hyaluro-
nan with bone marrow-derived stem cells. 
Each horse also underwent a standardized 
daily treadmill exercise regimen from four 
to 12 months after the start of the study.

He reported that using bone marrow-
 derived stem cells in addition to microf-
racture offered superior healing compared 
to microfracture alone. The repaired tissue 
was significantly firmer and had higher 
levels of aggrecan, a molecule that provides 
compressive stiffness to the  cartilage.

“We’ve shown consistently better repair 
(of cartilage defects) with microfracture, 
and this is one step beyond that,” said 
McIlwraith.

IrAP-II Joint Disease Treatment for 
horses Beats IrAP in Lab study

To combat joint disease or osteoarthritis 
in horses, many veterinarians have used 
autologous conditioned serum (ACS), also 
called by the product name IRAP (for the 
interleukin-1 receptor antagonist protein 
it contains), since the first scientific pub-
lication appeared on the subject in 2003. 
Since that time, a new kid on the block—a 
similar product sharing many characteris-
tics with the original, and, indeed, named 
IRAP II—has arrived on the market. David 
Frisbie, DVM, PhD, Dipl. ACVS, associate 
professor of clinical sciences at Colorado 
State University, presented a study com-
paring the two products.

Frisbie said, “The future brings more 

choices (for treatment of health problems), 
and we are always left wondering which to 
use. That is the impetus of this study.”

The molecule interleukin-1 is one of 
the major mediators of joint disease, ex-
plained Frisbie; the increased levels of 
 interleukin-1 receptor antagonist (IL-1Ra) 
in IRAP products treat arthritis by block-
ing interleukin-1’s destructive effects. Both 
IRAP products involve pulling blood from 
a horse, then incubating it for 24 hours 
with glass beads that stimulate production 
of anti-inflammatory proteins including 
IL-1Ra. Finally, a veterinarian injects the 
conditioned serum back into the arthritic 
joint to reduce inflammation and help 
heal the joint.

For the current study, Frisbie and 

Lameness: Joints
By NANcy S. LoviNg, DvM; STAcEy okE, DvM, MSc; AND cHriSTy WEST
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Bone marrow-derived stem cells (being collected above) and hyaluronan in conjunction with 
 microfracture are useful for healing cartilage defects in horses, according to a recent study.
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 colleagues examined the composition of 
serum prepared using both IRAP 1 and 
IRAP II products. They found that both 
products yielded increased levels of IL-1Ra 
and insulinlike growth factor as compared 
with untreated serum, but IRAP II yielded 
more than twice the amount of IL-1Ra, 
which theoretically would magnify its ben-
eficial effects. Also, using IRAP II resulted 
in lower production of tumor necrosis 
factor-α (alpha, another pro-inflammatory 
cytokine, or mediator of inflammation) 
than when IRAP I was used.

“ACS (IRAP) II, with an increased 
growth factor and anti-inflammatory cy-
tokine profile and no significant increase 
in pro-inflammatory cytokines, showed 
a superior profile compared with ACS I,” 
Frisbie summarized.

economic Impact of osteoarthritis 
and oral Joint health supplements 

Osteoarthritis is expensive to man-
age, with estimated annual costs as high 
as $10,000-15,000 per horse to diagnose, 
treat, and medicate, explained McIlwraith, 
who discussed the economic impact of os-
teoarthritis and oral joint-health supple-
ments (OJHS). In his review of a paper 
that he co-authored with Stacey Oke, 
DVM, MSc, McIlwraith explained that the 
value of a horse affected by osteoarthritis 
also decreases substantially. 

The veterinary nutritional supplement in-
dustry collectively earns $2 billion per year, 
with more than half of that coming from 
the equine sector—34% of equine products 
are OJHS. McIlwraith remarked that 89% 
of these nutraceuticals are purchased from 
sources other than  veterinarians. 

Of note, McIlwraith pointed out that 
in many cases these horses are rarely 
 receiving a specific diagnosis if the joint-
health product is not received directly 
through the veterinarian. Often, a horse 
presented to a veterinarian for lameness 
evaluation has received OJHS for months, 
with or without an accurate diagnosis. 
These OJHS are often used to manage 
osteoarthritis and navicular syndrome, 
and to control post-traumatic and post-
surgical inflammation. And, despite a lack 
of objective data, many products are given 
prophylactically (preventively) to at-risk 
athletic horses, he said. 

Recent studies in humans contin-
ue to yield contradictory results. Oral 
glucosamine and chondroitin sulfate 

 supplements have not demonstrated a 
proven benefit for managing osteoarthri-
tis despite years of favorable anecdotal re-
ports. In light of this, McIlwraith stressed 
the need for validating products with in 
vivo (in the live horse) data and that drug 
manufacturers should be encouraged to 
do this. At this time there appears to be 
little incentive for drug companies to per-
form such studies, he explained.

Owners should be aware that poor 
product quality is possible—OJHS might 
not contain the type or amount of ingre-
dients listed on the label, thereby leading 
to the administration of subtherapeutic 
doses. Contamination with heavy metals, 
toxic substances, and/or insecticides is al-
so possible. Some individual horses might 
experience hypersensitivity reactions, gas-
trointestinal upset, or drug-herbal inter-
actions with adverse effects. McIlwraith 
recommends using the ACCLAIM system 
developed by Oke: A name you recognize; 
 Clinical experience; Contents; Label claims; 
Administration recommendations; Ingre-
dients; and Manufacturer information. 
(For more information on the ACCLAIM 
system, see TheHorse.com/11958.)

The nutritional supplement industry 
continues to grow despite the economic 
downturn, McIlwraith noted. Poor-quality 
and potentially harmful supplements are 
continually available to unsuspecting con-
sumers. The American Veterinary Medical 
Association and AAEP advocate that veter-
inary use of these products remains within 
the bounds of an active, valid veterinarian-
client-patient relationship and that veteri-
narians stock the best-quality products for 
use in their equine patients.  

equine TMJ Disease: Why so rare?
A resurgence of interest in the equine 

temporomandibular joint (TMJ) (which al-
lows for opening and closing of the mouth) 
led James Carmalt, MA, VetMB, MVetSc, 
FRCVS, Dipl. ACVS, ABVP, of the Univer-
sity of Saskatchewan’s Western College of 
Veterinary Medicine, to discuss the rela-
tionship of TMJ disease to weight loss or 
behavioral changes in horses. Carmalt re-
viewed his study on how the TMJ responds 
to short-term inflammation as compared 
to the load-bearing fetlock joint.

Carmalt remarked that a horse graz-
es 18-21 hours per day, experiencing a 
 staggering number of TMJ repetitive 
motions over time. Yet he said that the 

 incidence of published, true TMJ disease 
in the horse is negligible, whereas human 
TMJ disease is relatively common. 

Tooth floating has not been shown to 
consistently improve weight gain in the 
horse, therefore more horses are referred 
for TMJ disease, he noted. 

“The feeling is that either this is a rare 
disease or we are not picking it up,” said 
Carmalt. There are case reports of sep-
tic arthritis in the TMJ with secondary 
osteoarthritis or cases of post-traumatic 
inflammation, but there are no reports of 
primary equine TMJ disease; either horses 
are coping with the problem, horse  owners 
and veterinarians are missing the condi-
tion, or it is not a real problem, according 
to Carmalt. 

Previously published Japanese studies 
using mice challenged with medications 
to induce osteoarthritis demonstrated that 
mouse TMJ responds with less inflam-
mation and cellular changes than what 
occurs in the mouse hock or stifle joints. 
Carmalt’s study compared the equine TMJ 
response to short-term inflammation to 
that of the equine fetlock joint, looking 
to see if the TMJ has a different response 
than a joint that is routinely affected by 
osteoarthritis.

Investigators conducted thorough clini-
cal, oral, and lameness exams in seven 
horses aged 5-10, along with taking ra-
diographs of the fetlock joints. Then they 
injected lipopolysaccharide (LPS) into 
one TMJ and one forelimb fetlock of each 
horse to induce inflammation; the oppo-
site of each joint was injected only with 
saline to serve as a control. Synovial fluid 
samples were taken over the next 24 hours 
and evaluated for inflammatory enzymes.

 The nutritional supple-
ment industry continues to 
grow despite the economic 

downturn, McIlwraith 
noted. Poor-quality and 

potentially harmful supple-
ments are continually 

available to unsuspecting 
 consumers. 
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All joints injected with LPS were 
 effusive (swollen), warm, and resistant 
to palpation, whereas only two control 
joints showed signs of inflammation. 
Interestingly, feeding behavior and 
chewing movements did not change—
subjectively there appeared to be no 
effect of TMJ inflammation on eat-
ing. However lameness from the LPS-
injected fetlock joints increased within 
several hours of injection (returning 
to normal by the end of the study). 
Carmalt suggested that despite prob-
able TMJ pain, the horses kept eating. 
Carmalt concluded that inflammation 
appears to subside more quickly in the 
TMJ than in the fetlock joint. 

Carmalt summarized saying, “The 
study suggests that TMJ disease may 
be rare in the horse and that rapid 
control of intra-articular inflammation 
within this joint may play a role (in its 
relative  obscurity).”

ethyl Alcohol Pastern Joint Fusion
Any lameness can be tough for a vet-

erinarian to treat and resolve, but pastern 
joint lameness caused by osteoarthritis 
can be especially problematic. Stephanie 
Caston, DVM, Dipl. ACVS, an equine sur-
geon at Iowa State University, discussed 
possible options for managing pastern 
osteoarthritis. Chemical joint fusion using 
ethyl alcohol was one treatment she and 
colleagues examined in a recent study.

In low-motion joints, sometimes the 
solution to lameness troubles is physiolog-
ic fusion (fixation of the joint so it can’t 
move) called ankylosis, to relieve pain and 
discomfort. Ankylosis occurs naturally in 
some joints, but Caston noted that on-
going joint disease in itself is unlikely to 
result in complete ankylosis. Typically, 
veterinarians manage such low-motion 
joints using arthrodesis (surgical fusion) 
with a variety of approaches ranging from 
lag screws and plates to drilling away the 
cartilage to laser surgery or chemical in-
jections with irritating substances (to in-
duce fusion). Many of these orthopedic 
solutions are expensive and fraught with 
long recovery periods.

Caston presented an alternative chemi-
cal approach to surgical arthrodesis, in-
jecting sterilized 75% ethyl alcohol into 
an osteoarthritis-affected pastern joint. 
She and her colleagues selected horses 
for the study based on a lameness exam, 

 diagnostic nerve blocks, and radiographs 
scored as to severity of pastern osteoar-
thritis. They considered treatment suc-
cessful based on whether the horse was 
able to return to its previous performance 
level and on the satisfaction of the owner 
regarding the horse’s use.

Following joint injection with ethyl al-
cohol, each horse was allowed free-choice 
turnout. All pastern joints were reinjected 
with ethyl alcohol one month later. The 
study included 21 horses and 23 joints 
with a mean duration of lameness of 13 
months; duration of lameness ranged from 
two months to four years. Of 21 horses, 19 
returned to some level of use following 
treatment. Caston reported that 13 horses 
returned to their previous level of work or 
use, five to lighter use, and one returned to 
work but was euthanized for an unrelated 
orthopedic injury. Two horses did not re-
spond well to treatment, with one owner 
opting for surgical arthrodesis after six 
months and the other electing euthanasia.

The research team noted few complica-
tions with this procedure. They observed 
transient lameness in two individuals and 
one developed cellulitis (a bacterial infec-
tion of the skin and associated tissues) due 
to suspected septic arthritis.

Caston noted that owners of seven 
horses with other concurrent orthopedic 
concerns had elected not to pursue surgi-
cal arthrodesis of a single joint, preferring 
ethyl alcohol injection. She commented 
that the decision to pursue ethyl alcohol 

 arthrodesis was driven by economics—
this procedure is easily performed in 
a standing horse in a manner similar 
to standard intra-articular injections. 
It is also possible to treat two joints 
concurrently (the veterinarian doesn’t 
have to treat one joint for a while, 
wait, then treat the other). The period 
of convalescence before a horse re-
turns to use is shorter than with other 
surgical options, making ethyl alcohol 
arthrodesis an attractive alternative 
procedure, she said.

In some cases Caston noted an im-
mediate and rapid onset of improved 
comfort. Return to soundness is 
slower than achieved by some surgi-
cal options, requiring a mean dura-
tion of eight months. However, this 
recovery is achieved with a markedly 
reduced expense. For all horses, Cas-
ton remarked that in the horses that 

were able to return to work, the cosmetic 
outcome was  acceptable. 

stifle Abnormalities in Cutting 
horses: Not so Bad, says study

Radiographs of a horse’s limb joints are 
an important part of the pre-purchase ex-
amination for any performance prospect; 
the goal is to find any problems that might 
cause lameness down the road. However, 
it appears that in cutting horses at least, 
certain lesions seen on radiographs of the 
stifle joint just don’t hurt a horse’s perfor-
mance as much as many have thought. 
Myra Barrett, DVM, MS, Dipl. ACVR, a 
clinical instructor in the radiology depart-
ment at Colorado State University, dis-
cussed the results of a study examining 
sale repository radiographs and perfor-
mance records of 432 yearling and 2-year-
old cutting horses.

“Radiograph repository studies exist 
for Thoroughbreds, but results in Thor-
oughbreds aren’t necessarily comparable 
to Quarter Horses,” she began. “Different 
breeds and disciplines can have distinct 
orthopedic problems, and the stresses on 
the horses vary with individual Western 
performance disciplines.”

This study examined the radiographic 
characteristics of 432 horses sold for cut-
ting as yearlings and 2-year-olds, specifical-
ly focusing on the medial femoral  condyle 
(inner joint surface at the lower end of the 
femur). Shape and quality of the condyle 
were graded from 0 (normal) to 4 (lucent 
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Radiograph of a pastern joint with a needle (circled) in 
place in preparation for ethyl alcohol injection.
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lesion extending into the weight-bearing 
portion of the bone) for the  medial femoral 
condyle (MFC) in each horse’s stifle joint.

The study also evaluated performance 
and earnings data on these horses through 
their 4-year-old years, and found that sur-
prisingly, no grade of MFC defect signifi-
cantly reduced performance or earnings. 
There was a trend between Grade 4 de-
fects and a lower likelihood that the horse 
would compete, but it was not a statisti-
cally significant finding.

Researchers considered whether hors-
es with more severe stifle lesions were 
weeded out for other uses than cutting, 
and perhaps this was why their lesions ap-
peared to have no effect on performance. 
However, they found that only 25% of 
horses with more severe lesions were 
used for other purposes, “which seems to 
show they aren’t just being used for other 
things,” Barrett commented.

Interestingly, she reported that the pub-
lished data in the convention proceedings 
were no longer accurate by the time of the 
convention. As the study continued, the 
size of the study group doubled and pre-
viously statistically significant findings of 
MFC defects affecting performance be-
came insignificant.

“This shows how important it is to make 
sure we have enough horses in our studies, 
and carefully examine our own and oth-
er studies to make sure we have enough 
horses for significance,” said Barrett.

Future study directions for this popula-
tion might include evaluating lameness, 
not just performance data, as an outcome 
of MFC joint pathology.

“Flattening of the medial femoral con-
dyle gets dinged a lot (in purchase evalu-
ations); we know stifles get torn up in 
cutting horses, but often it’s soft tissue 
damage,” commented McIlwraith follow-
ing the presentation. “We pretty easily 
excluded flattening as a knock on a horse 
(with this study). A lot of changes (bone le-
sions noted in the current study) are insig-
nificant relative to what horses do to their 
stifles and injuries they acquire later.”

Bone spavin: Alcohol Joint Fusion 
effective

Bone spavin in horses, or osteoarthritis 
of the distal tarsal (lower hock) joints, is 
a “common cause of equine lameness, re-
sulting in lost training days and limiting 
affected horses’ careers,” says Carmalt. He 

discussed results of a recent small study 
on fusing those painful lower hock joints.

 “Usually these horses are managed with 
non-steroidal anti-inflammatory drugs 
(such as phenylbutazone, or Bute) initially, 
and/or corticosteroids,” Carmalt said. “But 
there comes a time when medical manage-
ment is no longer working and you need to 
think about doing something more perma-
nent or retiring the horse completely.”

Often when a joint is arthritic and pain-
ful, fusing that joint (stopping its move-
ment entirely) will also stop the pain. In 
the small lower hock joints, which have 
very little movement, fusion usually does 
not even affect the horse’s gait. Surgical fu-
sion with hardware could be effective, but 
Carmalt and colleagues investigated the 
value of injecting common ethyl alcohol 
into the lower hock joints of horses with 
clinically apparent bone spavin to induce 
fusion (this approach was found effective 

in normal, or non-affected, horses in an-
other study). The researchers were very 
careful to inject only lower hock joints 
that did not communicate (share fluid 
with) other joints, to avoid fusing more 
joints than intended.

Investigators placed 3 mL of 70% ethyl 
alcohol placed in the sore lower hock joints 
of 11 horses for the study, and they re-
 examined the animals every three months 
for one year. During this time the horses 
went right back to work and no arthritis 
medications or anti-inflammatory drugs 
were permitted. After that year, 10 of the 
11 (91%) were sound and the remaining 
horse had lameness graded 0.5 of 5 (on 
the AAEP lameness grading scale). Ten 
more horses were treated in this manner 
by owner request, and seven of those went 
sound (two remained Grade 1 lame, one 
with upward fixation of the patella; and 
one was lost to follow-up).

“Rapid, sustained reduction in lame-
ness” and collapse of the joint space 

( fusion) occurred throughout the yearlong 
follow-up period, and Carmalt reported no 
injection complications, no need for rein-
jection in any horses, and no white hairs/
scarring at the injection site. He also noted 
that in one horse followed to three years, 
there was still no lameness. The team 
plans to recheck the horses at five years 
post-injection.

embryonic stem Cells and 
 Tendonitis repair

Fifteen percent of racehorse musculo-
skeletal injuries are related to tendons, 
with half of these occurring in the fore-
limb, and 75% of the forelimb tendon 
injuries affecting the superficial digital 
flexor tendon. In eventing horses, 50% of 
injuries involve a tendon or ligament. Un-
fortunately, there is a high recurrence rate 
in affected animals, with 50% of horses 
reinjuring their tendons within two years. 
This is likely because tendons heal by re-
pair through scar tissue formation rather 
than regeneration of tendon tissue. Ashlee 
Watts, DVM, Dipl. ACVS, described a new 
approach for regenerative therapy using 
fetal-derived “embryonic-like” stem cells 
for tendon repair.

Historically, regenerative therapy has 
involved the use of active molecules in the 
horse’s own blood such as those found in 
platelet-rich plasma (PRP), with its high 
concentration of trophic (nutritional) con-
stituents and growth factors, and stem 
cells derived from the horse’s own bone 
marrow, or fat. These adult-derived stem 
cells can form tissues from a single germ 
line, the mesoderm (the embryonic ori-
gin of all musculoskeletal tissues, includ-
ing tendon). Although targeting the germ 
line responsible for tendon development 
seems beneficial, it is possible that a stem 
cell with greater potency, or ability to form 
all three developmental germ layers, could 
lead to improved outcomes.  

Embryonic stem cells (ESCs, cells de-
rived from embryos or generated using 
 genetic means) have improved growth po-
tential and are pluripotent, meaning they 
can form any tissue type to produce opti-
mal healing. Unlike stem cells derived from 
an adult horse, ESC sources are available 
off the shelf, or over the counter, with im-
proved uniformity in the product. This is 
in contrast to cells isolated from the horse’s 
own bone marrow or fat, where the horse’s 
age and health status can affect the  ability 

embryonic stem cells  
have improved growth 

potential and are pluri-
potent, meaning they can 
form any tissue type to  

produce optimal healing.
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 exams on tendonitis samples demon-
strated reduced size of the lesions and 
more normal tissue patterns compared 
to the placebo control group.

Treatment with fdESC did not cause 
post-injection inflammation, and investi-
gators did not note any adverse reactions 
in the treated horses. New tendon cells 
were evident at eight weeks along with im-
proved tendon architecture, as evidenced 
by better cell shape and orientation, fill-
ing in of tendon lesions, and correct fi-
ber alignment. Watts stressed that fdESC 
treatment might elicit tendon regenera-
tion rather than repair with connective 
scar tissue but that longer-term studies are 
required to confirm this finding. 

Relevant to the equine athlete, she ex-
plained, better tendon healing could lead 
to reduced reinjury rates. H

of the stem cells to repair injury. Embryon-
ic stem cells are homogeneous (the same 
throughout) and, according to Watts, their 
greater potency might better contribute to 
repair and self-renewal for stronger tendon 
healing with less scar  tissue.

Because of the difficulty in isolation of 
equine ESCs, Watts and colleagues used 
a cell line derived from fetal tissue. Tradi-
tionally classified as an adult stem cell, fe-
tal-derived stem cells are embryoniclike in 
that they can be induced to express genes 
and proteins of pluripotency, essentially 
making them act like an ESC. Because of 
these similarities to ESCs, fetal-derived 
embryonic stem cells (fdESCs) have a low-
er stage of differentiation (are less commit-
ted to a single embryonic germ layer) and a 
greater self-renewal and expansion poten-
tial compared to adult stem cells from bone 
marrow or fat. FdESCs might also share 
beneficial characteristics with the adult de-
rived stem cell, such as immune privilege, 
allowing ‘non-self’ cells to be safely used 
without risk of immune rejection.

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Joint Issues in Horses video, 

 TheHorse.com/Video.aspx?vID=473.

Scientists isolate cell lines of fdESC 
from early fetal tissue, specifically the 
brain. In their study, Watts and colleagues 
injected male fdESCs into tendon lesions 
of Thoroughbred and Thoroughbred-cross 
mares—this enabled tracking of fdESCs. 
Horses in the study were trained or raced 
animals that were treated one week after 
inducing tendonitis. 

The team members performed sequen-
tial ultrasound examinations at regular 
two-week intervals until the study hors-
es were euthanized at eight weeks after 
treatment injection. Ultrasound at four 
weeks revealed that tendon lesions had 
already reduced in size compared to pla-
cebo control treated tendons, but were 
not yet different in their accumulation 
of more normal fiber patterns. By eight 
weeks, there were significant improve-
ments in fiber pattern and architecture 
in addition to reduced tendon and lesion 
size in the fdESC treated tendons, indi-
cating improved healing as compared 
to control tendons. Post-mortem MRI 

OCDTM Pellets provide the 
fundamental nutrients for 

healthy bone development 

and aids in resolving skeletal 
injuries and joint pain. 
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Colic surgery: sutures or staples?
Customarily, veterinarians close the 

intestinal wall following colic surgery in 
horses using either sutures or staples. But 
which is best? According to Julie Rosser, 
DVM, it’s a tie: Staples are just as effective 
as the traditional method of hand-sewing 
the intestine closed with suture material in 
one common colic surgery procedure.

“Incising into the intestines at the part 
of the gastrointestinal tract called the pel-
vic flexure is a fairly routine procedure 
performed during exploratory surgeries 
in colicky horses,” said Rosser, of the Uni-
versity of Wisconsin-Madison. “Tradition-
ally, surgeons sewed the intestinal incision 
closed in two layers using an absorbable 
suture material.”

Over the past few decades, surgical sta-
plers have become increasingly popular 
because they make a surgeon’s job easier 
and decrease tissue trauma and surgery 
time. Despite the fact that they’ve been 
embraced by veterinary surgeons world-
wide, their efficacy for closing the equine 
pelvic flexure had not been studied.

Rosser reviewed the medical records 
of 84 horses who underwent a pelvic flex-
ure enterotomy (i.e., their intestines were 
incised). Surgeons had stapled closed 70 
horses’ intestinal incisions and sutured the 
remaining 14. Key findings included:
■  Both groups of horses had similar rates 

of postoperative complications; and
■  In total, 77 of the 84 horses survived to 

discharge from the hospital. There was 
no difference in survival rates between 
the staple and the suture groups.
“Stapling closed the pelvic flexure dur-

ing colic surgery is as safe as hand-sewing 
the intestine closed,” concluded Rosser.

Fenbendazole & resistant Ascarids
Foal owners need to be especially mind-

ful of Parascaris equorum, commonly 
known as ascarids, the most dangerous 
worms found in these youngsters, ac-
cording to D. Craig Barnett, DVM, senior 
equine technical services veterinarian for 

Intervet-Schering Plough Animal Health 
(ISPAH). He reported that ascarid popu-
lations at several breeding farms have 
 developed resistance to ivermectin and 
moxidectin, drugs which are commonly 
used to treat these worms, and research-
ers are trying to determine the best way to 
deal with the problem. (Note: Moxidectin 
is not approved in the United States for use 
in foals less than 6 months of age.)

Fenbendazole, he said, might be the 
answer researchers have been looking for. 
He discussed the results of a recent study 
carried out by Craig R. Reinemeyer, DVM, 
PhD, president of East Tennessee Clini-
cal Research; colleague Julio C. Prado, 
DVM; and Wendy E. Vaala, VMD, Dipl. 
ACVIM, equine technical services special-
ist for ISPAH. Reinemeyer and his team 
inoculated 16 foals with an ivermectin- 
and moxidectin-resistant strain of ascar-
ids and divided the foals into two groups, 
then treated one group with fenbendazole 
paste (10 mg/kg) on Days 11 through 15 
post-infection, and the other with iver-
mectin on Day 15.

After two and a half months, when 
the ascarids had matured and begun to 
lay eggs, the researchers performed fecal 
egg count reduction tests and total worm 
counts to compare the two regimens.

They found that the foals treated 
with a five-day fenbendazole regimen 
had significantly lower egg counts than 
 ivermectin-treated foals. Ivermectin 
 exhibited minimal efficacy against the 
 resistant population (as expected),  whereas 
fenbendazole reduced the egg counts by 
99.5%. The number of adult ascarids in 
the foals treated with fenbendazole was 
also significantly lower; there was a 96.3% 
reduction of adult worms compared to the 
foals treated with ivermectin.

According to the researchers, a 5-day 
regimen of fenbendazole (10 mg/kg) has 
proven to be “highly effective” against 
ivermectin-resistant ascarids.

The team noted that the 5-day course of 
fenbendazole “is not recommended as the 
sole approach to routine ascarid manage-
ment, but is an effective tool in the face of 
ivermectin-resistant ascarids.”

Gastrointestinal Tract
By EricA LArson; nAncy s. Loving, DvM; AnD sTAcEy okE, DvM, Msc
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Studies show that closing the pelvic flexure (a common colic surgery procedure) by stapling it is 
just as effective as hand-sewing it with suture  material.
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Reinemeyer added, “Another impor-
tant application of this regimen is that it 
is larvicidal, meaning that it kills ascarids 
while they’re still migrating through the 
liver and lungs. Larval infections cannot 
be detected by any known tests, and this is 
probably the stage at which foals transmit 
infections from one farm to another.”

This poses a particular problem for 
breeding farms where the mares are trans-
ported to another premise for breeding: 
“Their foals-at-side can pick up a resistant 
strain of ascarids at the breeding farm, and 
then take it back home. Even if they are 
treated with ivermectin upon their return, 
it will have no effect on the developing in-
fection because that strain is ivermectin-
resistant. Once those worms mature and 
begin to lay eggs—which is around 75 
days post-infection—the new farm will be 
contaminated with a resistant strain.”

The fenbendazole treatment provides 
a way to prevent introduction of resistant 
strains to previously naive farms, Rein-
emeyer added.

heart Disease Blood Test in 
horses: effective and Useful

If a veterinarian suspects heart disease 
in a horse, running a cardiac troponin I 
(cTnI) blood test can expedite a diagnosis, 
according to a team of Cornell University 
veterinary researchers.

Cardiac troponin I is an excellent mark-
er for injury to human heart muscle tis-
sue, but “until recently, it was not known if 
measuring cTnI using the same blood ana-
lyzer (the i-STAT1) as in human medicine 
is either useful or feasible in horses with 
cardiac disease,” relayed Thomas J. Divers, 
DVM, Dipl. ACVIM, ACVECC, professor 
and chief of large animal medicine at Cor-
nell, who presented results of research on 
this testing method.

He and colleagues measured cTnI lev-
els in 83 healthy horses to establish nor-
mal ranges for the analyte (a substance or 
chemical constituent that is determined 
in an analytical procedure). Subsequently, 
they tested horses that received the cardio-
toxic drug monensin (sometimes pinpoint-
ed in cases of horse feed contamination 
with the cattle drug); those with a history 
of poor performance and chronic inter-
mittent rhabdomyolysis (the breakdown 
of muscle fibers resulting in the release 
of muscle fiber contents into the blood-
stream); and horses with primary cardiac 

diseases such as myocarditis (inflamma-
tion of the heart muscle, pericarditis (in-
flammation of the heart’s outer sac), and 
endocarditis (inflammation of the inside 
lining of the heart chambers and valves) 
or other systemic illnesses.

Divers et al. found:
■  Normal ranges for cTnI levels in healthy 

horses are 0 to 0.06 ng/mL;
■  cTnI levels are elevated in horses with 

acute monensin toxicity, but normal in 
horses with chronic intermittent rhab-
domyolsis;

■  Horses with colic requiring surgery have 
elevated blood levels (high levels of cTnI 
might suggest a poorer outcome); and

■  Blood cTnI levels are elevated in horses 
with myocarditis (inflammation of the 
heart muscle) and those with severe hy-
poxia (oxygen deprivation) or systemic 
inflammation.
“These data indicate that cTnI is a useful 

test in a wide variety of cases, not just in 
horses with suspected heart diseases,” said 
Divers. “Not only are cTnI levels measured 
at the time of hospital admission, but also 
the changes in the cTnI levels after treat-
ment can be equally or even more useful.”

Colic Prognosis
Monitoring lactate levels in samples 

of peritoneal fluid, the fluid surrounding 
and lubricating the abdominal organs, can 
help a veterinarian predict which colicky 
horses require surgery. John G. Peloso, 
DVM, MS, Dipl. ACVS, an owner/partner 
at the Equine Medical Center of Ocala in 
Florida, presented a study on peritoneal 
lactate levels and colic  prognoses.

Tissues use glucose as their energy 
source. When the supply of oxygen to tis-
sues is plentiful, glucose is converted to 
water and carbon dioxide (aerobic me-
tabolism). When the supply of oxygen is 
lacking (anaerobic metabolism), glucose 
is converted to lactate. When lactate lev-
els are high, it is inferred that oxygen lev-
els are low. Recognizing that tissues need 
oxygen to survive, a high lactate level tells 
veterinarians that tissues are not receiv-
ing oxygen. In other words, if they hear 
“high” lactate, they should think “low” 
(no)  oxygen. 

“In human medicine, blood lactate lev-
els are routinely measured in patients to 
determine if there is an adequate supply of 
oxygen to the tissues. While blood lactate 
levels are also used routinely in horses to 

determine if tissues are being adequately 
oxygenated, peritoneal fluid lactate levels 
give us an earlier indication of poor oxy-
gen delivery to the intestines,” explained 
Peloso.

Veterinarians need an accurate and 
rapid method of diagnosing intestinal le-
sions that cut off the blood supply to the 
intestine in colicking horses. Thus, to 
determine if serial measurements of lac-
tate levels in abdominal fluid would help 
fill this void, Peloso and Noah D. Cohen, 
VMD, MPH, PhD, Dipl. ACVIM, from Tex-
as A&M’s College of Veterinary Medicine, 
reviewed the medical records of 95 Ocala 
horses that presented with colic signs and 
had a second peritoneal fluid lactate sam-
ple measurement 1 to 6 hours after the 
first measurement. 

Peloso and Cohen found that an 
 increase in peritoneal fluid lactate levels 
in  abdominal fluid samples (sample 2 – 
 sample 1 > 0.5) was significantly  associated 
with the presence of a strangulating lesion. 
“In other words, if the lactate levels in-
crease from one sample to the next, then 
the underlying cause of the horse’s colic is 
likely due to the blood flow to part of the 
intestinal tract being cut off and surgery is 
likely indicated,” summarized Peloso. 

In these 95 Ocala horses, using an in-
creasing lactate level over time as a guide, 
veterinarians were able to correctly iden-
tify horses with strangulated bowel 88% of 
time (showing sensitivity of the method) 
and correctly identified horses that did not 
have strangulated bowel 79% of the time 
(specificity). Thus, lactate levels may be 
important because they can help a veteri-
narian detect surgical lesions early, which 
will ultimately improve a horse’s chance of 
survival. 

Practitioners, don’t run and grab your 
lactate analyzer too quickly. Peloso and 
Cohen identified that these results are 
based on a population of Ocala horses. 
“A repeat of this study at different refer-
ral hospitals around the U.S. and Canada 
would substantiate these results,” Peloso 
concluded.   

Assessing Abdominal Abscesses
A variety of equine conditions can pres-

ent with clinical signs that include colic 
pain, fever, decreased appetite, and weight 
loss. Similar signs occur with abdominal 
abscesses, making them challenging to di-
agnose. Carolyn Arnold, DVM, Dipl. ACVS, 
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clinical assistant professor of  veterinary 
medicine at Texas A&M University, dis-
cussed data from a retrospective study of 
61 cases of abdominal abscesses in adult 
horses. 

Arnold defined an abdominal abscess 
as an encapsulated structure within the 
abdominal cavity that contains an exu-
date (pus). Veterinarians diagnosed the 
abscesses on ultrasound, during surgery, 
or at necropsy. Horses in the study ranged 
from 1-23 years old, and there was rough-
ly equal distribution between male and 
 female. The predominant clinical signs 
detected in association with these abdomi-
nal abscesses were abdominal pain (67%), 
depression (57%), lack of appetite (51%), 
fever (46%), rapid heart rate (46%), and 
weight loss (30%).

Precipitating events in these cases in-
cluded recent castration, a penetrating 
wound, previous abdominal surgery, or 
exposure to Streptococcus equi bacteria. 
One affected mare had suffered a vaginal 
laceration subsequent to foaling. Twenty-
five percent presented with acute clinical 
signs, such as colic, whereas 75% dis-
played chronic clinical signs despite ongo-
ing treatment by referring veterinarians. 

Veterinarians identified a mass on rectal 
exam in one quarter of the affected horses. 
Ultrasound via rectal scan or external scan 
along the abdomen identified an abscess 
in 56% or an abnormal amount of abdom-
inal fluid (ascites) in 45%. Most horses 
(47) had a single abscess; the rest had two 
or more abscesses present.

Surgery confirmed the diagnosis in half 
the cases and provided access to remove the 
abscess. Arnold reported finding a gastro-
intestinal foreign body in 15 horses—wire 
was the predominant material, which the 
horses likely consumed when eating wire-
baled hay. Three-quarters of the 61 horses 
were euthanized because of poor progno-
sis related to peritonitis (abdominal infec-
tion), adhesions, or an owner’s financial 
constraints. Of the 18 horses that contin-
ued treatment, veterinarians administered 
antimicrobials, with length of treatment 
dependent on infection severity and num-
ber of bacteria isolated from abscesses. A 
variety of pathogens were cultured from 
three-quarters of these horses under treat-
ment. Fifteen of the 18 horses survived and 
were discharged from the hospital. 

Arnold concluded that helpful diagnos-
tic information in abdominal abscess cases 

can be obtained through ultrasound and 
rectal exam, cytology of abdominal fluid, 
and abdominal exploratory surgery.

Fecal egg Counts and Internal 
Parasite Control Programs

Most horse owners are diligent about de-
worming their horses on a regular sched-
ule. But there might be a more efficient 
deworming program that both horses and 
their owners can benefit from. According 
to Claudia K. True, DVM, a practitioner 
with Woodside Equine Clinic in Ashland, 
Va., basing a deworming program on fecal 
egg counts allows each horse an individu-
alized deworming schedule and reduces 
the possibility of developing anthelmintic-
resistant parasites.

“The use of routine fecal egg counts al-
lows veterinarians to decide which horses 
to deworm and when to deworm them,” 
True said. “Our practice implemented rou-
tine fecal egg counts in horses over one 
year of age as part of our wellness pro-
gram to encourage our clients to adopt 
responsible anthelmintic use.”

Although Woodside’s clients initially 
responded to the program’s introduction 
with mixed opinions, True relayed that the 
overall response was very positive once the 
clients understood the process and how 
it benefited their horses and their bank 
 accounts.

The clinic team divided the horses they 
examined into two classes: high shedders 
and low shedders. High shedders’ fecal 

 exams contained 300 eggs or more per 
gram of feces, while low shedders’ feces 
contained less than 300 eggs per gram.

The basic program she and her col-
leagues outlined for low shedders (which 
accounts for the majority of the popula-
tion, True said) includes deworming twice 
a year: once in December with moxidectin 
and praziquantel, and once in June with 
ivermectin and praziquantel. The specific 
dewormers used will likely vary in differ-
ent parts of the country, she added.

The program the veterinarians rec-
ommended for high shedders includes 
five dewormer administrations per year. 
Moxidectin and praziquantel are used 
semiannually (in February and October). 
Oxibendazole, ivermectin and praziquan-
tel, and pyrantel are used annually in May, 
June, and January, respectively. Again, the 
types of dewormers used should be appro-
priate for the region of the country.

About 10 to 14 days post-deworming, 
True added, it’s important to do a follow-
up fecal egg count to ensure the amount of 
parasites present in the horse was reduced.

The veterinarians in the practice place 
foals on a specialized deworming pro-
gram, according to True. In her program 
foals are first dewormed with oxibenda-
zole when they’re 6 to 8 weeks old, and 
they don’t analyze a fecal sample before 
the first deworming. After the foal’s first 
fecal sample is taken at 14 to 16 weeks, the 
foal is dewormed with pyrantel. Oxibenda-
zole is used again at 22 to 24 weeks of age 
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Basing a deworming program on fecal eggs counts (shown) allows each horse an individualized 
deworming schedule and reduces the possibility of developing anthelmintic-resistant parasites.
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(again with no fecal sample). Finally, at 30 
to 32 weeks, pyrantel is administered af-
ter a fecal examination. True recommends 
that the foal be put on a regular adult 
horse deworming schedule at 38 weeks.

True cautions not to use moxidectin to 
deworm foals less than 1 year old, as re-
ports of death have surfaced due to acci-
dental overdoses.

She said that the program Woodside 
established focuses on the parasites found 
in the Mid-Atlantic region (the clinic’s lo-
cation), and other areas of the country 
(or world) might have different parasite 
deworming requirements. Before creating 
such a program she suggests veterinarians 
develop a deworming schedule specific to 
their geographic location, and also that 
they analyze which types of dewormer 
should be used throughout the year in 
their region of the country.

Also, she cautioned that this program is 
not possible without appropriate staffing 
and time at the clinic to implement and 
process all the fecal samples.

By scheduling routine fecal exams for 
their horses, owners can feel confident 
they’re following a personalized deworm-
ing program that meets their horse’s in-
dividual needs. Additionally, True noted, 
some owners will save money by reducing 
the amount of dewormer they must pur-
chase annually, which is a positive in the 
current economy.

Antimicrobial-Associated Diarrhea
Veterinarians commonly treat many 

equine infections with antimicrobial 
drugs to achieve resolution. However, in 
some cases, the antimicrobials themselves 
induce gastrointestinal disturbances with 
subsequent diarrhea. “This unfortunate 
side effect of antibiotics may prolong the 
time of hospitalization, increase the cost 
of treatment, and increase the risk of 
mortality,” explained Bonnie Barr, VMD, 
Dipl. ACVIM, of Rood & Riddle Equine 
Hospital in Lexington, Ky. She pre-
sented her study in which she examined 
 antimicrobial-associated diarrhea cases 
(AAD) from three referral practices (in 
Florida, Kentucky, and New Jersey).

In the study she and colleagues re-
viewed nonhospitalized horses older than 
weanling age that developed diarrhea dur-
ing treatment with antibiotics for non-
gastrointestinal problems. Subsequently, 
these 32 cases were admitted to a referral 

hospital. Fecal samples were tested for en-
teropathogens such as Clostridium difficile, 
Clostridium perfringens, and Salmonella 
spp. Ages of the horses, mostly Thorough-
breds, ranged from 4 months to 28 years. 
Of these horses, 18 had received a single 
antimicrobial drug, while 14 had received 
a combination of two antibiotics. The tar-
get of the original antibiotic treatment in 
most cases was respiratory problems.

Barr pointed out one noteworthy find-
ing from the AAD submission data to three 
referral practices: There was a regional 
difference in AAD incidence. She sug-
gested that this might be attributable to 
differences in diet and management that 
affect intestinal flora and the presence of 
intestinal pathogens. The equine referral 
hospital in New Jersey had 2.8% incidence 
of AAD, compared to Kentucky (0.7% inci-
dence) and Florida (0.3% incidence).

In comparison, when Barr reviewed 
records of 5,251 horses on antimicrobial 
therapy from the three practices combined 
she identified an overall 0.6% incidence of 
AAD. The most commonly administered 
antimicrobial was oxytetracycline (1,243 
cases), with no associated diarrhea cases. 
She expected enrofloxacin to be not as 
likely to cause diarrhea due to its poor an-
aerobic activity, but it actually resulted in 
eight cases of diarrhea. Use of single an-
timicrobials such as trimethoprim-sulfa, 
doxycycline, ceftiofur, or oxytetracycline 
was associated with low numbers of AAD 
cases despite previously reported figures 
of a higher incidence.

According to Barr, combination treat-
ments, with their broad-spectrum activ-
ity, are more likely to disrupt intestinal 
flora and subsequently increase AAD 
 incidence. 

Twenty-two percent of horses  presenting 

with AAD tested positive for an entero-
pathogen, namely C. difficile or Salmo-
nella. Of these, 19% died, confirming that 
antibiotics can result in disruption of the 
normal flora and, if severe enough, can 
have a negative outcome.

Barr summarized that veterinarians 
must use antimicrobials at the recom-
mended dose, with considerations regard-
ing efficacy, ability to reach the infection 
site, route of administration, whether the 
drug is labeled for equine use, and the 
potential for side effects. Veterinarians 
should only use these drugs off-label when 
no approved or commonly accepted drug 
or dose is available. Barr’s study confirmed 
that almost all antimicrobials can be asso-
ciated with diarrhea, but the overall inci-
dence is low.

equine Proliferative enteropathy: 
Developing a Challenge Model

It isn’t every day that a new disease or 
ailment is discovered, as many of the most 
common equine health problems have been 
around for several decades, if not centuries. 
But within the past decade a new disease 
has emerged that appears most frequently 
in weanlings. The disease is equine prolifer-
ative enteropathy (EPE), a gastrointestinal 
disease that causes excessive weight loss 
and stunted growth in foals.

Because veterinarians only recently dis-
covered EPE, little research has been com-
pleted on it. But Allen E. Page, DVM, of 
the University of Kentucky, has developed 
a challenge model for EPE.

The bacterium Lawsonia intracellularis 
is the causative bacterial agent for EPE, 
which is characterized by diarrhea, de-
pression, fever, inappetence (anorexia), 
weight loss, edema (fluid accumulation in 
the skin) of the throatlatch, ventral abdo-
men, or lower limbs, a poor hair coat, and 
intermittent colic (due to thickening of 
the mucosal lining in the small intestine). 
Most of the knowledge that equine veteri-
narians possess about this disease is from 
the research that has been done in swine, 
in which L. intracellularis was noted long 
before it appeared in horses.

The disease typically is not fatal, pro-
viding that a diagnosis is made early and 
the foal receives proper medical treat-
ment. Even then, however, the foal likely 
will have suffered severe weight loss and 
stunted growth; affected foals might have 
a smaller overall stature than unaffected 

 This unfortunate 
side effect of antibiotics 
 (diarrhea) may prolong 

the time of hospitalization, 
increase the cost of treat-
ment, and increase the risk 

of mortality. 
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ones, although research into this aspect of 
EPE is lacking.

In order to study EPE in a controlled 
manner, Page designed the challenge model 
whereby he administered    L.  intracellularis, 
isolated from a previous case of EPE, to 
six weanlings through a nasogastric tube. 
The challenged weanlings were monitored 
daily for signs of EPE with samples (fecal 
and blood) collected for analysis at regular 
intervals. The team also performed weekly 
ultrasounds to check for thickening of the 
intestinal walls, and they weighed the foals 
on a weekly basis. At the end of the study 
Page and colleagues performed a necropsy 
on each of the weanlings, examining the 
small intestine for signs of L. intracellularis 
infection since this is where the bacteria 
typically infect the horse.

Of the six weanlings that were chal-
lenged with L. intracellularis, four con-
tracted forms of EPE based on analysis 
of all of the data that was collected dur-
ing the study. Page added that one of the 
foals was affected subclinically (the horse 
did not show any outward clinical signs 
of disease). The remaining two weanlings 
showed no signs of EPE, which is consis-
tent with real-world cases where wean-
lings are exposed to the L. intracellularis, 
but never develop EPE.

Page added that larger challenge  studies 
are needed to help further researchers’ un-
derstanding of EPE and the bacterium 
that causes it.

Colic surgery and Intestinal 
 Lubricants

Colicky horses that undergo exploratory 
surgery and are ultimately diagnosed with 
an ileal impaction appear to benefit from 
a single injection of carboxymethylcellu-
lose (CMC) into the ileum to resolve the 
problem, according to veterinarians from 
Auburn University’s College of Veterinary 
Medicine.

“Impactions of the ileum, the last part 
of the small intestine, are a relatively com-
mon occurrence in certain geographic re-
gions and are associated with the ingestion 
of Coastal Bermudagrass hay,” explained 
Christopher G. Alford, DVM, who with R. 
Reid Hanson, DVM, Dipl. ACVS, ACVECC 
(emergency and critical care), reviewed the 
use of CMC in ileal impactions.

He noted that many horses presenting 
with ileal impactions can be  managed med-
ically, but sometimes surgery is  performed 

to resolve the impaction— surgery that has 
its own associated risks. “A large variety of 
complications can occur in horses under-
going abdominal surgery, especially if the 
intestines are cut into or a section of intes-
tine is removed,” noted Alford. 

Finding alternate ways to break down 
the impaction other than cutting into the 
ileum would decrease the postoperative 
complications and increase the horse’s 
chance for survival, he noted. “Using the 
‘lubricant’ CMC is a simple way to reduce 
the impaction with a minimal effect on the 
small intestine,” he said. “CMC penetrates 
and rehydrates the impaction, but its pri-
mary mechanism of action is lubricating 
the impaction, making it easier (for the 
ingesta) to pass into the cecum.”

In their prospective study, after com-
pletely exploring the abdomen and di-
agnosing an ileal impaction, Alford and 
Hanson injected approximately 1 L of 1% 
CMC into the ileum. Then they massaged 
the ileum and broke down the impaction.

CMC has been previously studied in ab-
dominal surgery and has shown to have 
beneficial effects when placed in the ab-
domen by preventing postoperative adhe-
sions and increasing overall survival rates 
from colic surgery. It has not been studied 
in regards to injection within the gastro-
intestinal tract itself, however Alford not-
ed that CMC is often used as an additive 
and thickener in the food industry and is 
safe for ingestion. The ability of CMC to 

penetrate the impaction and facilitate it’s 
reduction, while also lubricating and pro-
tecting the outer serosal surface of the in-
testine, makes it an ideal substance to aid 
in resolution of surgical ileal impactions.

Alford noted, “In our hands, this tech-
nique has been safe and effective. No im-
mediate intraoperative or postoperative 
complications attributable specifically to 
the injection of CMC were noted.” 

Battling Dehydration in horses 
with hypertonic saline

When horses have hemorrhaged or have 
experienced fluid losses from dehydra-
tion, they can end up in a dangerous state 
of low blood volume, called hypovolemia. 
Veterinarians use hypertonic saline to 
restore blood pressure while administer-
ing additional fluids, plasma, or blood to 
restore fluid volume. Langdon Fielding, 
DVM, Dipl. ACVECC, of Loomis Basin 
Equine Medical Center, in Loomis, Calif., 
reviewed the use of hypertonic saline for 
multiple equine conditions.

Fielding explained that in a Robin 
Hood-like effect, tissues rich in fluid are 
forced to redistribute to areas poor in flu-
id. This creates dual effects—fluid loss in 
tissue means excess edema (fluid swelling) 
is eliminated while spaces gaining physi-
ologic “water” restore rapidly along with 
improved blood pressure. A horse in need 
of fluid restoration shows specific clinical 
signs: rapid heart rate, weak pulse, pale 
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Finding alternate ways to break down an ileal impaction other than cutting into the ileum would 
decrease postoperative complications and increase horses’ chances for survival.
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 shutdown (ileus) in colic by reducing 
bowel edema severity. And, by boosting 
blood pressure, hypertonic saline pro-
vides a rapid rescue treatment for refrac-
tory hypotension (low blood pressure of 
unapparent cause) that can occur during 
 anesthesia. 

Severe electrolyte derangements com-
plicate use of hypertonic saline adminis-
tration, and veterinarians must take care 
when treating horses with kidney or other 
organ dysfunction using this method.

Fielding said he is impressed by the 
growing number of practical uses for hy-
pertonic saline, the ability to administer 
this therapy rapidly in minutes rather than 
hours, and also by how easily a veterinar-
ian can store this relatively inexpensive 
product on an ambulatory veterinary truck 
without it taking up much space. H

mucous membranes, delayed capillary re-
fill time, slow jugular vein refill, cold ex-
tremities, and reduced urine output.

For blood loss, moderate dehydration, or 
shock, Fielding recommends administer-
ing two liters of hypertonic saline (per av-
erage 500-kg, or 1,100-lb. horse)  followed 
immediately by administering  intravenous 
(IV) isotonic fluids and perhaps addition-
al oral fluids. Fielding pointed out a few 
things veterinarians should consider be-
fore reaching for hypertonic saline: If the 
hemorrhage has not been well-controlled, 
then raising blood pressure with hyperton-
ic saline might exacerbate bleeding and, 
therefore, might not be the best choice of 
therapy. Also, for marked dehydration, he 
cautioned veterinarians about using hy-
pertonic saline as there might not be suf-
ficient tissue fluid to “steal” to restore the 
extracellular space—in these cases, such 
as with dehydrated endurance horses, 
concurrent restoration with isotonic IV 
fluids and oral supplementation of water 
are extremely important  strategies. 

Fielding also suggested using hyperton-
ic saline (1/2 liter given three to four times 
a day per 500-kg horse) to combat edema 
formation subsequent to traumatic injury 
to the central nervous system, particularly 
as a substitute for mannitol (often used 

to reduce brain swelling). Horses with 
gastrointestinal disease that has caused 
large fluid losses through diarrhea benefit 
from restoration with hypertonic saline. 
New research suggests that hypertonic 
saline might mitigate effects of  intestinal 

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Gastrointestinal Medicine video, 

TheHorse.com/Video.aspx?vID=480.

 Veterinarians use  
hypertonic saline to restore 

blood pressure while 
administering additional 

fluids, plasma, or blood to 
restore fluid volume. 

OCDTM Pellets provide the 
fundamental nutrients for 

healthy bone development 

and aids in resolving skeletal 
injuries and joint pain. 

What do you feed for bone?
Feed OCDTM Pellets for as little as 99¢ a day.

To order visit

www.OCDPELLETS.COM
or call 866-392-2363

Dr. Douglas R. Beebe

Located in Lexington, KYThe only bone supplement containing proven joint supplement CORTA-FLX®



sponsored by2010 AAEPWrAP-UP

40 AAEP Wrap-Up     The horse March 2011TheHorse.com/AAEP2010

risks of Veterinary Compounding
More than 12,000 compounding phar-

macies operate in the United States, and 
each year compounded product sales 
reach $300 million—25% of that is spent 
in the animal pharmaceutical industry 
alone. The Food & Drug Administration 
(FDA) has developed regulations to pro-
vide assurances for safety and efficacy of 
drugs and devices, to ensure food supply 
safety, and to regulate food chain sup-
plies and animal foods; so how do these 
apply to compounding? Scott Stanley, 
PhD, professor of Equine Analytical 
Chemistry at the University of California, 
Davis, discussed FDA’s ongoing attempts 
to ensure safety of drugs produced by 
compounding pharmacies (that provide 
individualized medications that are pre-
scribed, but unavailable through normal 
means).

He described a study conducted by 
the FDA in which scientists analyzed 29 
samples from 12 compounders. Stanley 
noted that 10 of the samples failed to 
meet the FDA standard for quality testing 
(which for potency is ±10% of the labeled 
concentration), yielding a 34% failure 
rate compared to the typical 2% failure 
rate seen among the entire pharmaceu-
tical industry in general. More than half 
of the failed samples contained less than 
70% of the labeled potency.

Equine practitioners must evaluate the 
integrity of compounding pharmacies as 
well as the quality and consistency of 
drugs produced. Stanley remarked that 
many practitioners express concerns 
about the efficacy of products that dif-
ferent pharmacies compound, noting 
that just because a pharmacy prepares 
a product doesn’t mean that it’s effica-
cious—what an owner might perceive 
as a legitimate, reliable source of medi-
cation might not always be. In addition, 
veterinarians must consider the quality 
(potency, purity, and stability) and con-
sistency of drugs as well as their liabili-
ties for using that particular product.

Stanley explained that the FDA does 
not permit compounding, but rather 
uses “enforcement discretion,” meaning 
that if a product cannot be obtained to 
control a life-threatening disease process 
or to control suffering, then the use of a 
compounded product is permitted.

The Animal Medicinal Drug Use Clar-
ification Act (AMDUCA) allows manu-
facturing, preparation, propagation, 
processing, and compounding of drugs 
as long as a product is not already com-
mercially available. In addition, there 
must be a valid veterinarian-client-
patient relationship to dispense these 
drugs. Three categories of drugs are 

available for use:
■  FDA-approved “pioneer” drugs: These 

are studied through clinical trials that 
show efficacy, safety, and quality; it 
often costs $30 million to get a drug 
through the FDA-approval process;

■  Generic drugs: These are subjected to 
an abbreviated process for verifying 
 efficacy—companies must demon-
strate that a generic drug is a drug’s 
biologic and/or chemical equivalent, 
and it must meet label claims for the 
product; and

■  Compounded drugs.
Compounding a drug is a form of adul-

teration, according to Stanley, since it 

Compounding
By NANcy S. LoviNg, DvM
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The FDA is working to ensure compounded animal pharmaceuticals are safe.



sponsored by2010 AAEPWrAP-UP

41March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010

includes any manipulation of a drug for-
mulation to produce a dosing form dif-
ferent from label requirements. He said 
pharmacies should not provide drugs 
that are commercially available or those 
slightly  altered by flavoring or by small 
changes in drug strength.

There is little external oversight; 
compounding pharmacies are mostly 
self-regulated. A compounded product 
 cannot be called a generic equivalent and 
cannot be substituted for an available 
FDA-approved product. A compounder 
may reformulate an approved animal 
or human drug to change its delivery, 
for example, turning powder into paste, 
or if a formerly FDA-approved drug is 
no longer available. In addition, only a 
72-hour supply should be kept on-hand 
at the pharmacy for dispensing. In every 
compounding case there must be a valid 
veterinarian-client-patient relationship. 
Label instructions include specific de-
tails on how it is to be used.

Before choosing a compounding phar-
macy, Stanley recommends researching 
information about the pharmacy, asking 
if it is accredited by the Pharmacy Com-
pounding Accreditation Board (PCAB), if 
the pharmacist has obtained appropriate 
training, and if the pharmacy has liability 
insurance. He also recommends finding 
out if the product you’re seeking is pre-
pared using pharmaceutical or chemical 
(bulk) grade materials and where these 
were obtained.

He noted red flags that are causes for 
concern, such as an overly long expira-
tion date—by law the longest expiration 
date on a compounded product can only 
be six months. Other red flags include 
statements of sterility, marketing mate-
rials presenting the product as cheaper 
than an available FDA-approved product, 
or AVMA or pharmaceutical complaints 
that have been filed. Clients should be 
concerned about websites that advertise 
compounded drugs, particularly when 
medications are available without neces-
sary prescriptions.

Stanley described omeprazole as an ex-
ample of compounding issues that arise. 
Two FDA-approved products (Gastro-
gard and Ulcergard) with demonstrated 
efficacy and stability are available. Any 
compounded formulation with omepra-
zole is currently considered pirated since 
Merial still owns the use patent. The pH 

of omeprazole is very sensitive—pH less 
than 7.8 results in rapid deterioration. 
Compounded pirated omeprazole prod-
ucts showed low pH values as well as 
dosing inconsistencies—only one of six 
products met FDA potency requirements 
upon arrival at the test lab. Similar find-
ings occurred with non-steroidal anti-
inflammatory medications: Levels were 
only 68% of label-claimed potency in in-
jectable flunixin meglumine (Banamine) 
and 72% potency in powdered phenyl-
butazone (Bute).

FDA regulations on medical devices 
are stringent—a medical device is defined 
as an external device that does not result 
in a chemical reaction within or on the 
body. There are several products FDA-
approved as medical devices but used 
as drugs for intra-articular therapies; 
therefore, Stanley remarked that any in-
jectable medical “device” is considered a 
drug. Should a practitioner choose to use 
a device as a pharmaceutical, he or she 
should be aware that these products have 
not been evaluated to determine their 
suitability for that usage by any regula-
tory agency.

Stanley also stressed that a client can-
not consent to substandard care (per le-
gal standards for medical malpractice). 
Clients might not understand that just 
because a product is formulated and pre-
pared for resale doesn’t mean it is thera-
peutic to achieve desired results. Stanley 
also emphasized the importance of client 
education, including counseling the cli-
ent regarding potential adverse reactions 
and possible efficacy failure.

He summed up the possibilities of 
what can go wrong in compounding:
■  Inadequate oversight of quality assur-

ance and control, resulting in formula-
tion error or drug used in an improper 
application;

■  Inadequate storage—If the potency is 
low (deteriorated), the drug might not 
work (therapeutic failure). If the drug 
degrades into a toxic intermediate, the 
patient can become sick or die from 
it;

■  Lack of product testing;
■  Lack of recall procedures (if a product 

were to test as unsafe, sufficient struc-
ture might not exist to be able to recall 
the products, as there would be with 
an FDA-approved product);

■  Inadequate processing facilities re-

garding cleanliness (resulting in a po-
tentially contaminated product);

■  Improper operation and maintenance 
of equipment; and

■  Oversight by FDA and state pharmacy 
boards can be difficult/limited due to 
economic cutbacks.
AAEP now requires PCAB accredita-

tion of compounding pharmacies with 
exhibits at their annual convention trade 
show to meet a minimum standard.

Compounded Pergolide
Systemic effects of equine Cushing’s 

disease, a common malady in older 
horses, have been controlled well in 
many horses with daily administration 
of pergolide. Until 2007 this medication 
was available for off-label use—the hu-
man product was available for purchase. 
Then, the FDA-approved product was 
removed from the human pharmaceuti-
cal market. The product now has to be 
compounded in order to be available to 

the equine population, so quality control 
issues became a large concern. Stanley 
discussed efficacy, potency, and stability 
of compounded pergolide  preparations.

In a recent study Stanley examined the 
potency and stability of three different 
compounded pergolide products—liquid 
suspensions, powders in bulk form, and 
powder-filled capsules—relative to stor-
age duration and varied storage temper-
atures. In previous studies and reports, 
authors recommend that storage should 
not exceed 30 days and that pergolide 
products— particularly those in liquid 
suspension form—are best stored at 8°C 
(46° F).

Stanley began his discussion by ad-
dressing liquid suspensions, noting that 
three out of seven tested suspensions 
did test as having the target potency 

Clients should be con-
cerned about websites 

that advertise compounded 
drugs, particularly when 
medications are avail-
able without necessary 

 prescriptions.
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prior to storage. However, after storage, 
potency decreased to 30-40%, even at 
8°C (46°F). After 60 days, the potency 
of most  products stored at 25°C (77°F) 
with  exposure to light fell below 70% of 
the target potency and were inconsistent 
from lot to lot.

Storage temperature did not appear 
to affect powdered or capsulated forms 
of pergolide. Four out of seven prod-
ucts (each from different compounding 
pharmacies) started at levels above the 
target potency; however, active medica-
tion in each capsule varied by as much 
as 200%. Stanley concluded that potency 
testing at the compounding pharmacy 
that produced the compounded capsules 
that tested higher than 200% was lack-
ing during preparation, and stability data 
(evaluations that are carried out to study 
the chemical and physical stability of for-
mulations) was unavailable.

Stanley observed that many prod-
ucts fell far below labeled potency upon 
 delivery to the test lab. Liquid prepara-

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Compounded Medications for Hors-

es video, TheHorse.com/Video.aspx?vID=471.

tions were unstable, and potency de-
creased rapidly regardless of storage 
conditions, especially considering they 
were to be used within 30 days of manu-
facture. Powdered formulations (either 
in bulk form or in capsules) were less 
susceptible to degradation, but potency 
levels among capsules within a single 

stanley explained that 
density of the pergolide 
chemical is 15 times 

greater than the lactose 
that is mixed with it, and 
inadequate mixing, in this 
case, distributed pergolide 

unevenly throughout  
the mix.

prescription bottle were erratic. Cap-
sulated products degraded more slowly 
than suspension, but potency variabil-
ity among capsules made it difficult to 
assess and interpret these products. 
 Stanley explained that density of the per-
golide chemical is 15 times greater than 
the lactose that is mixed with it, and in-
adequate mixing, in this case, distributed 
pergolide unevenly throughout the mix. 
Subsequently, some capsules were filled 
with too much active pergolide, while 
others contained too little.

The consequences of an excess or 
insufficient dose of pergolide are sig-
nificant in terms of toxicity or efficacy. 
Stanley urged all practitioners to be criti-
cal when selecting a compounding phar-
macy to prepare a pergolide product for 
their  patients. h
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Treating severe Forelimb Pain With 
a Continuous Nerve Blockade

Veterinarians can reduce a horse’s se-
vere forelimb pain by administering a 
continuous, low-dose infusion of the local 
anesthetic bupivacaine, but this method is 
not suitable for every case, according to 
researchers from Cornell University’s Col-
lege of Veterinary Medicine.   

“Severe forelimb pain can occur with 
fractures, joint or tendon sheath infec-
tions, or traumatic injuries,” explained 
Ashlee E. Watts, DVM, Dipl. ACVS, a 
graduate student pursuing a PhD and 
a part-time large animal surgeon, who 
presented a study on this subject. “In re-
sponse to the reluctance to bear weight on 
a severely painful limb, increased weight 
bearing stresses are placed on the oppo-
site forelimb, which can lead to support 
limb laminitis.”  

Veterinarians can administer epidural 
medications in the hind limb to drasti-
cally reduce pain. Since an epidural can-
not be used for forelimb pain, Watts and 
colleagues assessed the use of a continu-
ous peripheral nerve blockade (CPNB). 
This technique is performed by inserting 
a catheter in the mid-metacarpal (cannon 
bone) region between the suspensory liga-
ment and the deep digital flexor tendon 
and continuously administering bupiva-
caine to the palmar nerves. These nerves 
are responsible for transmitting pain sig-
nals from the tissues of the distal cannon 
bone, fetlock, pastern, and foot to the spi-
nal cord and brain. 

Watts and colleagues compared the 
effect of administering bupivacaine via 
CPNB at a rate of 0.14 mL/hour to that of 
injecting bupivacaine only intermittently 
(0.85 mL every six hours). They studied 14 
horses with experimentally induced fore-
limb pain over three days. 

Key findings:
■  CPNB can be performed using a single 

catheter and a low volume of bupi-
vacaine that does not cause complete 
nerve block;

■  Catheters were easily placed and did 
not dislodge with normal limb move-
ments; and 

■  CPNB effectively decreased severe, 
short-term lameness compared to inter-
mittent low-dose injections. No adverse 
effects of the injections were noted. 
“One catheter did culture positive for 

Staphylococcus aureus, suggesting that 
although this technique can reduce lame-
ness from short-term, severe forelimb 
pain, clinicians need to consider the risk 
of microbial contamination to the tissues 
when selecting cases in which to use this 
technique,” concluded Watts. 

side effects of sedative reversal
The idea of being able to “unsedate” or 

“reverse” a sedated horse after minor pro-
cedures is a great one, but veterinarians 
must select their cases carefully and be 

vigilant about using these drugs properly. 
“The alpha-2 adrenergic agonists xyla-

zine, detomidine, and romifidine are all 
commonly used sedatives in equine prac-
tice,” relayed David B. Scofield, DVM, of 
Colorado State University’s College of Vet-
erinary Medicine & Biomedical Sciences. 
“Their effects can be reversed by such 
drugs as tolazoline and yohimbine.”

Tolazoline is FDA-approved for horses 
and has been deemed a safe pharmaco-
logic product: “Yohimbine is approved 
for use in dogs, so there is no label claim 
for the horse. Tolazoline is specifically la-
beled for the horse, therefore it’s deemed 
safe for use in the horse.”

To document the side effects associated 
with tolazoline or yohimbine in horses, 
Scofield and colleagues collected data 
from case reports on the AAEP e-mail 
distribution list and Equine Clinician’s 

Drugs and Anesthesia
By NANcy S. LoviNg, DvM, AND STAcEy okE, DvM, MSc
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The diagram on the left shows placement of a catheter for continuous administration of bupivacaine 
to the palmar nerves that transmit pain signals. The middle photo shows the catheter prior to removal, 
and the photo at right shows the catheter immediately after removal. The solid red line (in diagram) 
represents the catheter; the dotted red line on the diagram/white arrows on the photos shows subcu-
taneous (beneath the skin) catheter placement. The green arrows show where the catheter transitions 
from subcutaneous to between the suspensory ligament and check ligament.
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 distribution list in early 2010.
“Thousands of doses of tolazoline and 

yohimbine are used successfully each 
year without incident,” he said. “This sur-
vey found only 18 adverse reactions that 
occurred without a pattern or predispos-
ing factors.”

Of these 18 reports from veterinarians, 
seven horses were treated with tolazoline 
and 11 with yohimbine. Four and nine 
deaths occurred respectively following 
administration of these drugs. 

Veterinarians are well aware that no 
drug is risk-free; however, Scofield et al. 
warned that adverse reactions to alpha-2 
antagonist agents like tolazoline and yo-
himbine can occur unpredictably and 
without a predisposing  factor.

In horses that exhibit a reaction to an 
alpha-2 antagonist, the study authors 
suggested providing cardiovascular sup-
port via intravenous fluid therapy and 
administering a vasoactive drug such as 
phenylephrine.

“As outlined in our paper included in the 
AAEP conference proceedings, veterinar-
ians are encouraged to follow the dosage 
time frame and routes of administration 
to limit the potential for an adverse reac-
tion and to carefully weigh the benefits of 
the use of these drugs for nonemergency 
situations,” Scofield concluded.    

horse sedation with an oral Gel
We’ve all heard about or witnessed 

horses that simply refuse to be restrained 
long enough for the veterinarian to ad-
minister a much-needed intravenous 
sedative. Authors of a recent study sug-
gest that a sedative-containing gel might 
be just what the doctor ordered in these 
cases.

Detomidine is an alpha-2 adrenergic ag-
onist and one of the more common drugs 
used to sedate horses. Usually, veterinar-
ians adminster detomidine intravenously, 
but they can inject it intramuscularly as 
well.

For those “hard to reach” horses, an 
oral formulation that can be administered 
by either a veterinarian or horse owner/
trainer would be a valuable product, said 
Gary W. White, DVM, of Sallisaw Equine 
Clinic, in Oklahoma. White and colleagues 
tested the gel in 129 horses. 

“The horses in the treatment group 
were sedated with a single, sublingual 
(beneath the tongue) dose of the gel prior 

to  performing such procedures as clean-
ing the prepuce (sheath), clipping hair, 
trimming feet, shoeing, manual rasping of 
teeth, radiography, and passing a stomach 
tube or endoscope,” said White.

The researchers included an additional 
42 horses in a placebo group.

Key findings:
■  Handlers were able to complete 76% of 

the procedures successfully in the treat-
ment group;

■  They were successful in completing 
only 7% of the procedures were in the 
 placebo-treated horses; and

■  The researchers did not note any sig-
nificant side effects following adminis-
tration of the detomidine gel.

“This study demonstrated that the gel is 
safe and effective for horses requiring se-
dation for routine procedures,” concluded 
White.

This was one of the studies required for 
U.S. approval of detomidine oral gel in the 
United States. The product is now approved 
and is available from Pfizer Animal Health 
as Dormosedan Gel. 

Avoiding respiratory Problems in 
Anesthetized horses

Letting ‘sleeping horses lie’ may not be 
the best thing when they’re anesthetized, 
according to John A. E. Hubbell, DVM, 
MS, Dipl. ACVA (anesthesiology), profes-
sor of veterinary anesthesiology in the De-
partment of Veterinary Clinical Sciences at 
The Ohio State University’s College of Vet-
erinary Medicine. In fact, the horse might 
not get enough oxygen, so some kind of 
ventilation is preferred, particularly when 
anesthesia extends for 60 minutes or lon-
ger. Hubbell reviewed support ventilation 
techniques for the anesthetized horse.

Hypoventilation occurs when a horse’s 
lung ventilation is reduced or deficient. 
Hubbell explained, “Hypoventilation 
in anesthetized horses is undesirable 
because reductions in breathing cause 
changes in the amount of oxygen that 
is delivered to the body and changes 
in metabolism by altering the cellular 
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Above, a demand valve is being used to ventilate an anesthetized horse.

 hypoventilation in 
anesthetized horses is 

undesirable because reduc-
tions in breathing cause 
changes in the amount of 
oxygen that is delivered to 

the body ...  

Dr. joHN A. E. HUBBELL
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drug dosages,” said Lori Bidwell, DVM, 
of Lexington Equine Surgery and Sports 
Medicine in Kentucky. She discussed the 
key differences between anesthetizing 
donkeys and horses, listing several behav-
ioral and physiologic differences between 
the two equids:
■  Donkeys behave differently than horses 

(their behavior is often closer to that of 
cattle rather than horses); 

■  The musculature in the donkey’s neck 
can make accessing the jugular vein 
more difficult in donkeys, which com-
plicates the process of inserting a 
 catheter for general anesthesia. A lo-
cal anesthetic and surgical incision can 
help veterinarians place an intravenous 
catheter more easily; 

■  The angle of the larynx at the back of 
the throat (top of the trachea) is differ-
ent than in horses, and donkeys have 
a pharyngeal diverticulum (pocket) in 
their throat, excess tissue in their phar-
ynx, and elongated laryngeal saccules 
(part of the airway that aids in vocaliza-
tion). Together, these differences make 
placing an endotracheal tube through 
the mouth to the trachea more difficult; 
and 

■  Nasal intubation also is more challeng-
ing because donkeys have narrower na-
sal passages than horses. 
Also, higher doses (typically 1.5 times 

the horse dose) of a number of drugs 
are needed in donkeys. “One notable ex-
ception is guaifenesin (a centrally acting 
muscle relaxant). Horse doses of this drug 
in donkeys can cause respiratory arrest,” 
she warned. 

In general, all of the same types of 
drugs can be safely used in both horses 
and donkeys. This includes sedatives (e.g., 
xylazine and detomidine, used to sedate 
for standing surgeries), drugs used to 
induce or maintain general anesthesia 
(e.g., ketamine, diazepam), and drugs 
for pain management (e.g., butorphanol, 
 morphine). 

“Donkeys can be easy to work with if 
everyone appreciates that they are not 
horses,” concluded Bidwell.

Bute vs. Firocoxib safety
The non-steroidal anti-inflammatory 

drug (NSAID) firocoxib had fewer side ef-
fects than phenylbutazone in horses after 
42 days of treatment, according to scien-
tists from Merial Limited who presented 

 environment of various organs, including 
the heart, liver, and muscles.

“Even healthy horses hypoventilate 
under general anesthesia,” he continued. 
“This decrease in respiration and subse-
quent decrease in oxygenation of their 
tissues is caused by three main things: 
the drugs they are administered, being 
laid down on their sides or back, and the 
length of time they are anesthetized.” 
Most anesthetic procedures in the field 
last less than an hour, and horses kept 
under for that amount of time usually 
tolerate the hypoventilation well in most 
instances. Regardless, all anesthetized 
horses benefit from the administration of 
oxygen while they are recumbent, Hub-
bell noted.

A number of veterinary researchers have 
looked at ways veterinarians can mini-
mize the degree of this “respiratory em-
barrassment” (i.e., respiratory depression, 
 hypoventilation, and decreased oxygen de-
livery). He summarized these as follows.

During short procedures veterinarians 
should monitor anesthetized horses’ venti-
lation and oxygenation by looking at their 
respiratory rate and the “pinkness” of 
their gums. During longer procedures, the 
best way to assess the adequacy of ventila-
tion is to take a sample of arterial blood to 
measure pH and the blood gases (carbon 
dioxide and oxygen). Portable, “stall-side” 

units are allow veterinarians to assess 
ventilation even in remote locations. Arte-
rial blood-gas analysis is the “gold stan-
dard” method of monitoring ventilation 
and  oxygenation.

Veterinarians should enhance oxygen-
ation by delivering oxygen (“insufflating”) 
via a compressed gas source through a de-
livery tube to the pharynx or trachea. 

Veterinarians should support ventila-
tion and oxygenation either manually (by 
compressing an air-filled bag that deliv-
ers air to the horse) or with a commer-
cial ventilator. Larger breaths and lower 
respiratory rates are better. Excessively 
fast respiratory rates should be avoided 
because the distribution of ventilation is 
less optimal when they are used.

Any anesthetic procedure has the po-
tential to significantly impair respiration 
and oxygenation in the horse, Hubbell 
added. Anesthesia of a short duration is 
relatively well tolerated, but horses anes-
thetized for longer procedures benefit 
from increased inspired oxygen levels and 
assisted  ventilation.

Anesthesia for Donkeys vs. horses 
“Donkeys are becoming more common 

patients for equine veterinarians, and al-
though it is tempting to treat a donkey 
like a horse, there are important differ-
ences regarding patient handling and 
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The musculature in the donkey’s neck can make accessing the jugular vein more difficult in donkeys, 
which complicated the process of inserting a catheter for general anesthesia.
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comparative research results.
Phenylbutazone, or “Bute” as it is com-

monly called, is useful for controlling pain 
and/or inflammation in many equine vet-
erinary cases, but its use is not without 
risk. Side effects such as gastric ulcer for-
mation and kidney damage can occur.

Like phenylbutazone, firocoxib is also 
a non-steroidal anti-inflammatory drug. It 
is approved to control pain and inflamma-
tion associated with equine osteoarthritis 
at a dose of 0.1 mg/kg once daily for up 
to 14 days.

Bute, considered a “pioneer” NSAID, in-
hibits the production of pro-inflammatory 
molecules (called prostaglandins, pro-
duced from fatty acids) by blocking the 
action of an enzyme called cyclooxyge-
nase (COX, which makes the prostaglan-
dins from the fatty acids). Unfortunately, 
Bute blocks some “good” prostaglandins, 
such as those that protect the lining of 
the stomach. Newer NSAIDs such as firo-
coxib are more selective and mostly block 
the production of “bad” prostaglandins; 

therefore, these are thought to have fewer 
untoward side effects. 

The research team treated 42 horses 
with various dose levels of firocoxib and 
phenylbutazone once daily by mouth 
(orally) for 42 days. They found:

■  There was an 88% increase in gastric 
ulceration in the horses treated with 
therapeutic levels of phenylbutazone 
(4.4 mg/kg), compared to only an 11% 
increase in horses in the control group 
and those treated with elevated levels of 
firocoxib (0.5 mg/kg);

■  Microscopic damage to the gastrointes-
tinal tract occurred following phenyl-
butazone, but investigators did not note 
any damage even after administering 
five times the therapeutic level of firo-
coxib; and

■  The researchers noted microscopic 
damage to the kidneys following ad-
ministration of therapeutic doses of 
phenylbutazone, but they noted similar 
damage only in the higher-dose firocox-
ib-treated horses. 
The research team concluded that 

after 42 days of treatment at therapeu-
tic levels, firocoxib was well-tolerated, 
whereas phenylbutazone was associated 
with gastrointestinal ulceration and tu-
bulointerstitial nephropathy (a type of 
kidney damage that can lead to kidney 
failure). h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Drugs and Anesthesia in Horses 

video, TheHorse.com/Video.aspx?vID=470.

The non-steroidal anti-
inflammatory drug (NsAID) 

firocoxib had fewer side 
effects than phenyl-

butazone after 42 days of 
 treatment.
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Fatality rates and Track surfaces
The horse racing industry is continuously 

working to make the sport safer for all par-
ties involved, and in 2008, the California 
Horse Racing Board (CHRB) mandated 
the use of synthetic track in an attempt to 
reduce the number of catastrophic injuries 
that took place on California racing surfac-
es. To see if the switch was a success, Rick 
Arthur, DVM, the equine medical director of 
the California Horse Racing Board, under-
took a retrospective study to compare the 
rates of catastrophic musculoskeletal injury 
(CMIs) on dirt, turf, and synthetic surfaces 
at the four major California racetracks 
(Hollywood Park, Del Mar, Santa Anita, and 
Golden Gate Fields) from Jan. 1, 2004 to 
Dec. 31, 2009. 

After three years of racing in which Cali-
fornia tracks saw a 40% increase in equine 
fatalities, the CHRB made the decision to 
mandate synthetic track surfaces for all 
tracks that featured more than 30 consec-
utive days of racing in one calendar year, 
effective Jan. 1, 2008. The decision came 
after Turfway Park in Florence, Ky., made 
the switch from dirt to synthetic in 2005 
and saw an 85% reduction in the number 
of catastrophic injuries on the track.

According to Arthur, all horses that 
die within the racing enclosure at CHRB 
tracks must undergo a necropsy. He re-
viewed all of the necropsy reports over 
the six-year period to obtain his results. 
Arthur pointed out that he did not include 
several of the necropsy reports in his 
study, as they were not related to the track 
surface. The excluded fatalities were listed 
by track surface and included starting gate 
accidents, sudden deaths (such as cardiac 
events), and other accidents.

Hollywood Park was the first to install the 
synthetic track in late 2006; the other three 
tracks followed suit in 2007. From the begin-
ning of the study until the synthetic surfaces 
were installed on the main tracks, California 
had a combined rate of 3.09 catastrophic in-
juries per 1,000 starts, or 181 fatalities out of 
58,659 starts, on the dirt tracks.

After the change from dirt to synthetic, 
the four major tracks in California had a 
combined fatality rate of 1.95 deaths per 
1,000 starts, or 109 fatalities out of 56,031 
starts.

The turf courses at the four tracks held a 
combined fatality rate of 2.44 catastrophic 
injuries per 1,000 starts, or 89 fatalities 
out of nearly 36,500 starts. There was no 
significance difference between 2004-2006 
turf fatality rates (2.37 fatalities per 1,000 
starts) when the main tracks were dirt and 
2007-2009 (2.50 fatalities per 1,000 starts) 
when the main tracks were synthetic.

However, Arthur also discussed a gener-
al nationwide trend that after the change-
over and initial reduction in catastrophic 
injuries sustained on the synthetic track, 
there tends to be a slight and gradual rise 
in the number of fatalities. He attributes 
this to the synthetic material wearing out 
very quickly and difficulty in maintaining  
synthetic tracks.

“This was a novel technology,” he 
said. “It’s very difficult and expensive to 

 maintain a synthetic surface, and it also 
sees a very high volume of horses working 
and training on the surface.”

Arthur said that he would like continue 
studying the effects of racing surface on 
musculoskeletal injuries by finding more 
data on nonfatal racing injuries and also 
on injuries that occur in training. Also, 
he is hoping to make further correlations 
with a horse’s veterinary history and past 
track performance, and weather, track 
composition, and track maintenance.

X ray Abnormalities in 2-Year-olds
In the first study of its kind performed 

on 2-year-old Thoroughbred racehorses, 
Daniel T. Meagher, DVM, MS, Dipl. ACVS, 
of Valley Equine Associates, in Ranson, 
W.Va., set out to determine the prevalence 
of radiographic lesions and their effect on 
race performance. A similar study was pre-
viously carried out on radiographic abnor-
malities in yearlings, but Meagher’s study 
was the first to examine the prevalence of 
abnormalities in 2-year-olds and what ef-
fect those had on their racing careers.

Meagher presented the current study 
in which he and his colleagues examined 
carpal, fetlock, stifle, and hock radiographs 
associated with 2-year-olds in training sales 
from 1997 to 2001 in Barretts Equine Lim-
ited’s repository. Barretts, a Thoroughbred 
auction company based in Pomona, Calif., 
gave Meagher access to these radiographs 
for the research.

Of the 953 sets of radiographs exam-
ined, 69% (654 horses) had no evidence 
of lesions and served as controls, and the 
remaining 31% (299 horses) with lesions 
were considered cases. Meagher noted 
that 63% of the case horses were male, 
and that 11 horses had lesions in more 
than one region (in both the knee and the 
fetlock, for example).

Meagher’s findings revealed that the case 
horses were statistically less likely to start a 
race or earn money. “Eighty-six percent of 
(case) horses raced, while 91% of control 
horses raced,” he said.

racehorse Topics
By EricA LArson And sTAcEy okE, dVM, Msc
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Catastrophic injuries were shown to decrease 
when tracks switched to synthetic surfaces.
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“Specific radiographic abnormalities 
were associated with lower race perfor-
mance,” Meagher wrote. “However, none 
of the individual lesions prevented all af-
fected horses from racing.”

The researchers revealed that lesions in 
the fetlock area were most common, with 
approximately 40% of the case studies (121 
horses) showing such lesions. Meagher 
noted the most drastic difference in per-
formance between case and control horses 
involved horses with a forelimb proximal 
P1 chip fracture (a chip in the upper por-
tion of the long pastern bone)—a less com-
monly found, but still significant, lesion.

“A study examining the effects of 
arthroscopic removal of P1 chips in 
 racehorses shows that the prognosis is fa-
vorable following removal,” he observed. 
“Therefore, the assumption is that proxi-
mal P1 chips are not a big deal on pre-sale 
radiographs, and this (information) may 
refute some of that dogma.

“However, caution must be taken in in-
terpreting these results, as no knowledge of 
pre- or post-sale surgery was known,” he 
advised.

Catastrophic Injuries: 
 Thoroughbreds vs. Quarter horses

In the Midwest there are several race-
tracks—featuring both Thoroughbred and 
Quarter Horse racing—that sometimes 
slide under the radar of the mainstream 
racing community. But like all other tracks 
around the nation, these venues see wins, 
losses, and, unfortunately, catastrophic 
musculoskeletal injuries. Andrea L. Beis-
ser, BA, of Iowa State University, and her 
colleagues analyzed the circumstances sur-
rounding catastrophic musculoskeletal in-
jury (CMI) at three tracks in these regions.

Beisser and her team evaluated a wide 
range of variables in order to obtain the 
most complete data set possible from Prai-
rie Meadows in Iowa, The Woodlands in 
Kansas, and Remington Park in Oklaho-
ma. She noted that the team was able to 
secure necropsy reports and race records 
on 130 Thoroughbred fatalities and 50 
Quarter Horse fatalities.

They found that the average CMI rate 
of the three tracks was 1.46 fatalities per 
1,000 starts. The average CMI count for 
Thoroughbreds was 1.48 per 1,000 starts, 
and Quarter Horses averaged 1.36 CMIs 
per 1,000 starts. Individually, all three 
tracks delivered similar results. Only dirt 

tracks were used in the study.
Beisser’s team found that at the Mid-

western tracks the highest frequency of 
Thoroughbred CMIs occurred in claiming 
races, while the majority of Quarter Horse 
CMIs happened in stakes or handicap 
 races.

The average distance a Thoroughbred 
ran before sustaining a CMI was six fur-
longs, while the average distance a Quar-
ter Horse ran was just 350 yards. Beisser 
explained that the difference in distance 
covered was likely due to the fact that 
Thoroughbreds generally run longer races 
than Quarter Horses do.

Additionally, the most common location 
of CMIs in Thoroughbreds was in the left 
forelimb, with nearly 57% of injuries oc-
curring in that leg. Quarter Horses, howev-
er, saw 60% of CMIs in the right forelimb. 
Both Thoroughbreds and Quarter Horses 
travel the same direction during races.

The most common type of CMI reported 
in Thoroughbreds was a sesamoid (small 
bones behind the fetlock) fracture; such 
fractures were the cause of nearly 39% of 
the fatalities reported. Beisser added that 
humeral (forearm bone) fractures were 
overrepresented in Quarter Horses.

Beisser reported that when she and 
her colleagues compared 3- and 4-year-
old Thoroughbreds, the 4-year-old Thor-
oughbreds were twice as likely to sustain 
a CMI. Additionally, she stated that the sex 
of the horse was not a significant factor in 
the study.

Beisser relayed that the Quarter Horse 
population of the study was small, so re-
sults should be interpreted with  caution.

“The differences identified between 
Thoroughbred and Quarter Horse CMIs 
should allow regulatory veterinarians at 
mixed meets to focus the evaluations on 
horses and anatomical regions at greatest 
risk,” Beisser wrote in the study.

“Racing in smaller Midwest jurisdic-
tions has similar injury rates to larger 
jurisdictions,” said Scott McClure, DVM, 
PhD, Dipl. ACVS, assistant professor in 
the department of clinical sciences at 
Iowa State and one of the co-authors on 
the study. “When we are pursuing further 
work in this area, we may want to consid-
er the differences between Thoroughbreds 
and Quarter Horses.”

humerus stress and Track surface
How much impact does a racing surface 

have on the horse’s body and which parts 
are stressed most during work? According 
to Abigail N. Dimock, DVM, MS, of the 
University of California, Davis, who in col-
laboration with Kurt Hoffman, DVM, and 
other colleagues completed a study on the 
subject recently, track surface has more of 
an impact on bone stress than was initially 
thought.

Dimock discussed the study in which 
the team examined nuclear scintigraphy 
images of 930 Thoroughbred racehorses 
in order to determine whether areas of 
remodeling in the humerus (the bone lo-
cated between the shoulder and elbow 
joints) changed when dirt tracks in Cali-
fornia were transitioned to synthetic sur-
faces. The horses raced at three California 
racetracks (Del Mar, Hollywood Park, and 
Santa Anita) and the images were collect-
ed from Sept. 1, 2005, to July 1, 2009. Al-
though she has no definite history on the 
horses, Dimock presumes that the horses 
were scanned after being presented for 
lameness. The synthetic track was repre-
sented by 541 horses and dirt tracks were 
represented by 389.

In the study a reader (who had no knowl-
edge of which surface the horses raced on) 
evaluated the scintigraphy scans, rating 
the severity of humerus lesions as mild, 
moderate, or severe, and also noting the 
location of each lesion.

In total, 166 horses from both groups 
had lesions (characterized by abnormal 
uptake in the scintigraphy images) in the 
humerus. Of those, 57 had bilateral abnor-
mal uptake (areas of stress in both humeri). 
The blinded reader rated 138 of the lesions 
as mild, 62 as moderate, and 31 lesions as 
severe. Dimock noted that neither the inju-
ry rate nor lesion severity was significantly 
different between the two surfaces.

Dimock noted, however, that the lo-
cations of the lesions on the humerus 

 A study examining the 
effects of arthroscopic 
removal of P1 chips in 

racehorses show that the 
prodnosis is favorable fol-

lowing removal. 
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 differed drastically between horses run-
ning on dirt and synthetic tracks. She 
found that horses that ran on synthetic 
surfaces had a much higher likelihood of 
developing a lesion in the distal (or lower) 
humerus, while the proximal (or upper) 
region was more common in horses that 
ran on dirt.

“The study confirmed that the lesion lo-
cation changed with the change in track 
surface,” Dimock said.

It is unclear why the location of lesions 
changed with the change in track surface, 
she added.

“Continued monitoring is necessary to 
determine whether this change is associ-
ated with a change in the configuration 
of stress remodeling in other bones or the 
incidence of catastrophic fractures,” Di-
mock wrote.

equine scapular Fractures: 
 Incidence in racehorses

About 2% and 6% of all racetrack fatali-
ties in Thoroughbreds and Quarter Hors-
es, respectively, are the result of scapular 
(shoulder blade) fractures, according to 
Stuart A. Vallance, BVSc (Hons), who, with 
Susan Stover, DVM, PhD, Dipl. ACVS, and 
a research team at UC Davis’ JD Wheat 
Veterinary Orthopedic Research Labora-
tory, has investigated the risk factors for 
this fracture so prevention strategies can 
be  developed. 

Vallance and his colleagues examined 
the necropsy reports of 73 Thoroughbreds 
and 28 Quarter Horses, as reported by the 
California Horse Racing Board postmor-
tem program. These animals were eutha-
nized after suffering scapula fractures on a 
racing surface between 1990 and 2008.

The team discovered, through visual 
and CT examinations, that fractured scap-
ulas showed signs of stress fractures that 
resulted in a region of weakness within the 
bone. Such weakness can predispose the 
bone to complete fracture when a horse is 
racing or working at high speed.

They reported that when the exercise 
histories were compared to those of live 
matched control horses, Thoroughbreds 
and Quarter Horses sustaining scapula 
fractures had fewer races and works, fewer 
days in active training, less total distance 
schooled, and longer layup periods.

“We also found that females were un-
derrepresented in this study,” Vallance 
said, indicating that males were more 

likely to sustain a scapula fracture. Addi-
tionally, Thoroughbred and Quarter Horse 
racehorses with scapular fractures were 
more likely to be 2 years old or 5 years old 
or more when compared to the racetrack 
population. The team also noted that the 
fractures occurred most commonly in the 
right forelimb.

Quarter Horses sustained most of their 
scapular fractures while racing, whereas 
Thoroughbreds sustained most of their 
fractures while training. The majority of 
the scapular fracture-related deaths dur-
ing races occurred in claiming races, 
with many of them being the horse’s first 
(maiden) race.

The team also reported that while Quar-
ter Horses were more likely to sustain a 
scapular fracture than Thoroughbreds, 
the Quarter Horse racing population had 
a 50% lower incidence of musculoskeletal 
deaths when researchers considered all 
fracture types and fatalities.

Vallance believes that scapula fractures 
are a preventable hazard of racing that can 
be identified on lameness examination or 
via nuclear scintigraphy or ultrasound 
prior to catastrophic fracture.

“Unfortunately, we do not know at this 
stage why horses with a scapular fracture 
are not keeping up with the rest of the 
training cohort,” Vallance said. “But it is 
interesting that the two breeds that have 
very different race distances are suffering 
the same fracture.”

This study was supported by the Center 
for Equine Health through a gift from the 
Patterson Foundation of St. Paul, Minn., 
and the Dolly Green Foundation Endow-
ment, and made possible by the California 
Horse Racing Board Postmortem Program 
conducted through the California Animal 
Health and Food Safety Laboratory Sys-
tem, UC Davis.

Bone Chips in the Knee and racing 
Potential

Before purchasing a yearling it’s impor-
tant to review his health records to ensure 
he is healthy and sound enough for a suc-
cessful racing career. Jennifer L. Higgins, 
DVM, gave potential buyers insight into 
specific lesions that could reduce a horse’s 
career earnings when she presented a ret-
rospective study on the subject.

Higgins, an associate veterinarian at 
Northern Lakes Veterinary Hospital in 
Ashland, N.H., completed the study with a 

team from Rood & Riddle Equine Hospi-
tal in Lexington, Ky., when she was an am-
bulatory intern. The team reviewed more 
than 5,000 radiographs of Thoroughbred 
yearlings offered for public sale from 2004 
to 2007. They examined bone fragments 
located in the backs of the horses’ knees 
on the articular joint surfaces of the ac-
cessory carpal bone that were previously 
considered to be mild problems, hoping 
to determine whether these fragments af-
fected racing prognosis.

The researchers narrowed their focus to 
45 yearlings that met their inclusion crite-
ria. Of these 45 case studies, 23 horses had 
lesions in the left knee, 19 in the right, and 
three had lesions in both knees. Due to 
the retrospective nature of the study, there 
was no way of knowing how or when the 
horses sustained the lesions.

They then pulled complete race records 
on the 45 horses, mainly focusing on the 
number of starts, earnings per start, and 
career earnings.

“We compared these records to those 
of (siblings on) their dam’s side,” Higgins 
said. The comparison with the maternal 
siblings allowed the researchers to have 
controls in the study.

Higgins and colleagues revealed that the 
lesions in the accessory carpal bones didn’t 
have an effect on the number of starts the 
study horses made, but they had an appre-
ciable effect on career earnings.

“Both the study horses and their sib-
lings made it to race,” Higgins said. “But 
the study horses made significantly less 
money per start than the siblings during 
their 2- and 3-year-old campaigns.”

Higgins noted that the siblings made 
roughly, on average, $1,500 more per start 
over their 2- and 3-year-old campaigns 
than did the case horses. Subsequently, the 
siblings had higher career earnings than 
the study horses.

Higgins did point out that the small 
study size may have impacted the results. 
She added that there was no way of know-
ing how long fragments had been in joints 
at the time the radiographs were taken, so 
it was unclear if fragment chronicity im-
pacted the results.

“Racing is complex and outcomes are 
influenced by multiple factors,” Higgins 
said. But, she added, in this study bone 
fragments of the accessory carpal bone 
had a significant negative impact on rac-
ing performance.
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surgical Methods of Correcting 
Angular Limb Deformities

Angular limb deformities (ALDs) of the 
carpus (knee) are a common problem in 
foals and yearlings, and researchers have 
narrowed the surgical treatment options 
down to the two that present the best re-
sults. Eric R. Carlson, DVM, an equine 
surgery resident at the University of Illi-
nois’ Veterinary Teaching Hospital, gave a 
presentation on these options.

“ALDs are important because they af-
fect how weight bearing is transferred 
through the lower limb, and they can have 
negative effects on performance and on 
sale value,” said Carlson.

When one side of the limb grows faster 
from the growth plate than the other, an 
ALD arises. If the lateral aspect (outside) 
of the limb grows faster than the medial 
aspect (inside), then the limb deviates in-
ward and is called a varus deformity. In 
contrast, a valgus deformity is caused by 
the medial aspect of the limb growing fast-
er, causing the limb to deviate outwards 

away from the midline.
The two standout surgical correction 

techniques that Carlson discussed were 
the screw and wire or the single transphy-
seal screw (STS) technique.

“The screw and wire technique works 
by placing a screw above and below the 
growth plate that is growing too quickly 
and using a wire to tighten the growth plate 
to slow the rate of growth,”said Carlson.

The STS technique uses a similar prin-
ciple, but the screw is placed directly 
through the growth plate to slow the rate 
of growth and straighten the foal’s limb.

To determine if one technique is better 
than the other, Carlson and colleagues re-
viewed the medical records of 568 Thor-
oughbred foals admitted to Rood & Riddle 
Equine Hospital, in Lexington, Ky., that 
were treated with either screws and wires 
(253 foals) or an STS (315 foals).

Key findings of the study:
■  Lateral placement of the screws and/or 

wire for treatment of carpal varus was 
most common;

■  Surgeons left STS in place for a shorter 
period of time than the screws and wire; 
and

■  Complications such as inflammation 
of the growth plate (physitis) post-
 treatment and metaphyseal collapse (a 
collapse of the area between the growth 
plate and the shaft of the bone) were sig-
nificantly more common in foals treated 
with STS than with screws and wires.
“Both treatment options are viable for 

management of ALDs in yearlings,” not-
ed Scott Hopper, DVM, MS, Dipl. ACVS, 
of Rood & Riddle, and co-author on the 
study. “The primary benefit to using the 
screw and wire method is the decreased 
chance of physitis or metaphyseal collapse 
postoperatively. The primary benefits to 
using the STS are the ease of implantation 
and the shorter duration to correction.” h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Racehorse Health video, TheHorse.

com/Video.aspx?vID=495
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ehV-1: Minimizing Costs, 
 Dispelling Myths

Equine herpesvirus-1 (EHV-1) disease 
is “one of the costliest equine diseases 
worldwide,” said Rebecca McConnico, 
DVM, PhD, Dipl. ACVIM, associate pro-
fessor of veterinary medicine at Louisi-
ana State University. She and Paul Lunn, 
BVSc, MS, PhD, Dipl. ACVIM, professor 
of equine medicine at Colorado State Uni-
versity, presented a discussion of contro-
versial issues and myths surrounding the 
neurologic form of equine herpesvirus-1 
(also called equine herpesvirus-1 myelo-
encephalitis, or EHM).

EHV-1 can cause a variety of problems 
including respiratory disease, abortion, 
and neurologic problems. The virus is 
highly contagious among horses, asymp-
tomatic carriers can shed it readily, and 
the disease is endemic worldwide; the neu-
rologic form was declared an emerging 
disease in the United States in 2007 based 
on increasing incidence of outbreaks. Cas-
es in such neurologic outbreaks are often 
characterized by fever, weakness, ataxia 
(incoordination), difficulty urinating and 
moving the bowels, tail and anal-tone defi-
cits, and a dog-sitting posture.

McConnico and Lunn first detailed sev-
eral aspects of EHV-1 neurologic disease/
infection and control as follows:
■  There is no definitive test for EHV-

 related neurologic disease in live horses; 
diagnosis is generally based on a history 
of acute-onset myeloencephalopathy, 
an outbreak scenario, and the presence 
of EHV-1 in blood and/or nasal swab 
samples.

■  The incubation period for the disease 
(time between exposure and clinically 
apparent illness) is one to 14 days.

■  Infected horses usually will shed virus 
into the environment for seven days or 
less, but in some cases they can shed for 
two weeks or longer.

■  Horses can be infected with EHV-1 with-
out showing signs of disease, but they 
can still shed the virus and infect other 

horses (as asymptomatic carriers).
■  Equine herpesvirus can become latent 

(inactive) in the horse’s body, but reac-
tivate in response to stress and cause 
disease at a later time.

■  The disease can be treated successfully.
Minimizing economic losses associated 

with EHM outbreaks requires agreement 
among veterinarians and officials on dis-
ease/strain nomenclature, case defini-
tion, test interpretation, and appropriate 
biosecurity response, said McConnico and 
Lunn. They addressed several myths sur-
rounding the disease and drove home the 
following points:
■  Two strains of EHV-1 (D752 and N752) 

have been termed “neuropathogenic” 
and “non-neuropathogenic” in the past. 
The D752 strain appears to be more com-
monly detected in neurologic disease 
outbreaks, causes higher levels of vire-
mia (virus in the bloodstream), and ap-
pears to cause disease more readily than 

the N752 strain. However, both can cause 
neurologic disease and the response in 
outbreaks of each is the same (isolate 
and treat ill horses, quarantine ill and 
exposed horses, and monitor fevers ev-
ery 12 hours for at least two weeks).

■  Perform testing via polymerase chain 
reaction (PCR, preferably real-time) 
and viral isolation when possible to help 
diagnose disease and document which 
strain(s) are present.

■  The D752 strain has been more com-
monly isolated in recent years from 
Central Kentucky populations. Whether 
this means this strain’s prevalence is in-
creasing in the general EHV-1 viral pool 
is not yet clear.

■  Neither strain is definitively considered 
to be a “wild-type” or original strain, 
and these viruses do not spontaneously 
mutate from one strain to the other.

■  Since the virus is recovered from ill 
 horses for up to 16 days after infection, 

Neurology
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EHV-1 can cause respiratory disease, abortion, and neurologic problems. The latter is seen here in 
this slinged patient.
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the AAEP recommends a 28-day quar-
antine period for ill/exposed animals. 
In some states, officials might allow a 
shortened quarantine period of 14 days 
if animals “test clean” via real-time PCR. 
However, it might be cheaper to simply 
continue to board horses at the quaran-
tine location until 21 days have passed 
since the latest clinical case was identi-
fied or became asymptomatic (not re-
testing if no new cases have presented).
“In conclusion, EHV-1 testing plays a 

vital role in managing equine neurologic 
disease,” said McConnico. “Outbreaks are 
manageable, and testing should be done 
to document which … strain(s) are pres-
ent; this could change the situation’s risk 
assessment.”

Neuroaxonal Dystrophy in Quarter 
horses: Case series

Neuroaxonal dystrophy, or NAD, is a 
neurologic disease that can affect horses 
as well as humans, sheep, cats, and dogs. 
The condition is not yet fully understood, 
although researchers believe there might 
be a genetic component. Carrie Finno, 
DVM, Dipl. ACVIM, a resident in large ani-
mal medicine at the University of Califor-
nia, Davis (UC Davis) discussed findings 
in a series of cases in Quarter Horses at a 
single cutting horse breeding farm.

“Neuroaxonal dystrophy is a degenera-
tive disease of selected neurons and their 
axonal processes in the nervous system,” 
explained Finno. Clinical signs include:
■  Symmetric ataxia (incoordination) 

that can appear much like wobbler 
 syndrome,

■  A base-wide stance at rest,
■  Abnormal circling,
■  Dull mentation,
■  Often laterally odd foot placement (in-

appropriate proprioception, or the horse 
not knowing where his feet are),

■  Toe stabbing when walking up inclines,
■  Weakness behind when going downhill, 

and
■  Trouble walking over curbs (such as 

those in parking areas/on road edges).
Mild cases can present with perfor-

mance issues, said corresponding author 
John Madigan, DVM, MS, Dipl. ACVIM, 
a professor of veterinary medicine at UC 
Davis.

“This disease is clinically indistin-
guishable from equine degenerative 
 myeloencephalopathy,” Finno noted. “The 

lesions (in the nervous system) are the 
same, just distributed differently.”

The disease is not restricted to Quarter 
Horses, she added; she mentioned another 
study in which half of one farm’s Lusitano 
foal crop was affected with NAD.

The case series Finno described involved 
a cutting horse farm with 148 Quarter 
Horses from two months to 34 years of 
age (but mostly yearlings), 59% of which 
had ataxia of Grade 1 or greater on a five-
point ataxia scale.

“These cases showed symmetric ataxia 
of all four limbs, with the pelvic (hind) 
limbs more severely affected than the tho-
racic (front) limbs,” she reported. “They 
also often had an inconsistent menace 
response (not always flinching from quick 
hand movement towards their eyes), dull 
mentation almost as if they were sedated, 
and we could induce this sleepiness by 
raising their heads for a short time.”

Also, many cases had low blood levels of 
vitamin E; Finno suggested that affected 
horses might have an underlying suscep-
tibility to developing this disease if they 
don’t receive enough vitamin E.

“Why a cluster (of cases) in cutting 
horses?” commented Madigan. “Could it 
be that horses with the genetic mutation 
for NAD who get adequate vitamin E have 
an ability to be tolerant of extreme limb 
position relative to their body (away from 
the midline)? Are the exceptional move-
ments of the cutting horse related to this 
trait and disease simply occurs when vita-
min E is low? The future will tell. For the 
meantime, feed plenty of vitamin E begin-
ning in early pregnancy and the first few 
years of life of at-risk horses.”

All three index (initial) cases from that 
farm that were euthanized showed char-
acteristic NAD lesions in their nervous 
systems, strongly suggesting that the same 
process was at work in other affected 
horses. Lesions can be subtle and easy to 
miss when tissues are examined, Finno 

commented. Additionally, she is working 
to determine the underlying genetic basis 
for the disease.   

“This disease is probably an autosomal 
dominant trait,” she went on. “After ge-
netic counseling (and breeding selection 
modification), 10% of this farm’s 2009 
foals were affected (compared to the 59% 
found in 2007).

“Neuroaxonal dystrophy is an impor-
tant rule-out for any breed of horse with 
proprioceptive deficits,” she concluded.

Vitamin e for Neurologic Disease
You might know that vitamin E is a 

powerful antioxidant that helps protect 
cell membranes and tissues from dam-
age by reactive free radical molecules. 
You might even know that it’s been recom-
mended to help treat several neurologic 
diseases in horses. But did you also know 
that just feeding vitamin E might not be 
enough, and that having the right source 
of that vitamin E is also key?

Ed Kane, PhD, a researcher and con-
sultant in animal nutrition, presented a 
review of literature on vitamin E and its 
effects on horses with neurologic disease.

“Horses on pasture or those that have 
access to fresh green forage get enough vi-
tamin E,” he began. “But most horses these 
days are fed stored forages and grains, 
and they might not get enough. Confined 
horses, or those on poor or winter pasture, 
often need vitamin E supplementation.

“All sources of vitamin E are not the 
same,” he went on. “Natural and syn-
thetic forms have chemically different 
structures. Synthetic vitamin E contains 
equal amounts of eight stereiosomers (dif-
ferent chemical structures) of vitamin E, 
of which only one is identical to the natu-
ral RRR-isomer. The body preferentially 
transports and incorporates the natural 
isomer, thereby making the bioavailability 
of natural vitamin E greater than an equal 
quantity of synthetic vitamin E.”

Vitamin E deficiency has been linked to 
equine degenerative myeloencephalopathy 
(EDM) and equine motor neuron disease. 
Also, Kane noted that possibly due to un-
derlying oxidant damage from their neu-
rologic disease, affected horses might have 
greater need for vitamin E than unaffect-
ed horses. Thus, promoting high enough 
levels of alpha-tocopherol (a specific 
form of vitamin E) in a horse’s blood and 
 cerebrospinal fluid (CSF, the fluid around 
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the brain and spinal cord) is important for 
preventing and treating these neurologic 
diseases and potentially others.

“It’s highly recommended that young 
horses at risk for these neurologic dis-
eases, or mature horses with neurologic 
disease, be supplemented with vitamin 
E,” said Kane. “Supplementing stallions 
might help their foals, too.” (This practice 
reduced EDM incidence by 75% in one 
study he referenced.)

He discussed two studies of water-
soluble vitamin E supplementation in 
horses (completed at UC Davis); in the 
first study researchers found that giving 
horses 10,000 IU (international units) of 
natural micellized (processed for greater 
bioavailability) vitamin E compared to 
1,000 IU unsurprisingly resulted in higher 
concentrations of vitamin E in both blood 
and cerebrospinal fluid. However, the 10x 
dose did not give 10 times the serum/CSF 
concentrations of vitamin E; the increase 
in E concentration in each horse was 
1.3-3.4-fold across both groups.

In the second study investigators evalu-
ated natural micellized vs. synthetic vita-
min E use by comparing blood serum and 
CSF levels of α-tocopherol before and dur-
ing 14 days of supplementation with 10,000 
IU of natural vitamin E, 10,000 units of 
synthetic vitamin E, or 5,000 IU of natu-
ral vitamin E daily. The natural vitamin 
E came out on top, yielding higher levels 
of α-tocopherol in study horses’ blood and 
CSF even when given at half the synthetic 
dose. Indeed, the synthetic form did not 
even significantly raise α-tocopherol levels 
in CSF above baseline at the 14-day mark.

“Supplementation of a water-soluble 
natural micellized α-tocopherol should be 
used instead of synthetic vitamin E when 
treating horses with neurologic disorders,” 
Kane concluded. “Consider giving this to 
horses with neurologic disease at 5-10 
IU/lb, to reach serum α-tocopherol levels 
greater than 6 µg/mL.”

ePM Incidence in horses:  
holding steady

Some say the incidence of equine proto-
zoal myeloencephalitis (EPM) is increas-
ing, while others say it’s decreasing. Who’s 
right? Frank Andrews, DVM, MS, Dipl. 
ACVIM, director of the Louisiana State 
University Equine Health Studies Pro-
gram, discussed a retrospective evaluation 
of 17 years’ worth of horses’ records from 

15 university equine hospitals, coupled 
with an online survey of veterinarians.

The research team found that the in-
cidence of EPM diagnosis (confirmed by 
positive test results for the protozoa) in 
those university hospitals’ populations 
has not increased from 1990 to 2007 (de-
spite a spike from 1995 to 1997, when 
the Western blot test first came into use). 
The proportional EPM morbidity rate, 
or rate of EPM cases within the hospital 
population, was found to be 0.88% over 
the study period.

The rate of EPM diagnosis “peaked in 
1997 with a 1.95% incidence,” commented 
Andrews. “This is very common in epide-
miology, when the number of cases goes 
way up when a new test is found. Also, at 
least two pharmaceutical companies were 
working on products to treat EPM at that 
time, so more horses were potentially be-
ing enrolled in university studies of the 
disease.

“The actual incidence could be higher 
if you consider nonclinical or subclinical 
infection, or horses that have the disease 
but are not diagnosed,” he added.

Andrews noted that Standardbreds, 
Thoroughbreds, Tennessee Walking Hors-
es, and males were more likely to be diag-
nosed with the disease. Most of the affected 
horses in the study were 2-15 years old.

The second part of the study involved 
a recent survey of 221 veterinarians, 76% 
of whom felt that the incidence of EPM 
in their practices had decreased or stayed 
the same over the last two to four years. 
More than 43% of those veterinarians said 
they diagnose EPM without using labora-
tory testing, relying instead on neurologic 
exam results alone or in conjunction with 
the horse’s response to EPM medication.

Andrews said the group’s next goals are 
to document the incidence of EPM since 

2007 and conduct a more thorough survey 
study of veterinarians on EPM incidence, 
diagnosis, and treatment.

how to Perform a Neurologic exam 
in the Field

What does a veterinarian look for when 
evaluating a horse for neurologic disease? 
Hint: The neurologic exam starts with 
simple field tests, not sophisticated im-
aging equipment. Amy Johnson, DVM, 
Dipl. ACVIM-LAIM, lecturer in clinical 
studies at the University of Pennsylvania, 
discussed field neurologic examination of 
horses.

“Each clinician has his or her own 
method of performing a neurologic exam; 
the most important aspect (of the neuro-
logic exam) is to develop a system and use 
it consistently to avoid overlooking abnor-
malities,” she began.

She described four sections of the neu-
rologic exam as follows:
■  Evaluation of mental status;
■  Cranial nerve examination;
■  Spinal reflexes and muscle evaluation; 

and
■  Gait and postural examination.

Under-saddle evaluation isn’t required, 
and in fact Johnson recommended against 
this practice for safety reasons if a horse is 
showing neurologic signs.
Evaluating a Horse’s Mental Status First, 
Johnson watches the horse in its stall or 
paddock to see any encephalopathic be-
havior such as head-pressing, compulsive 
circling, blindness, seizures, or changes 
in mental status (these are generally obvi-
ous without handling the horse). If any of 
these signs are present, this leads to sus-
picion of neurologic disease and further 
investigation to rule out other causes of 
the behavior (such as pain or systemic 
disease.

Handling the horse further will require 
additional caution and might also lead 
her to modify her exam for safety reasons, 
she noted. Additionally, if a symptomatic 
horse has not been vaccinated for rabies or 
its rabies vaccination history is unknown, 
she recommended using gloves and limit-
ing contact with the horse.
Cranial Ner ve Examination This phase 
of the exam evaluates the horse’s cranial 
(head) nerves by looking at whether the 
horse has normal function of the head and 
related structures, such as head position, 
eye function, menace response (flinching 

 The most important 
aspect (of a neurologic 
exam) is to develop a 

system and use it consis-
tently to avoid overlooking 

 abnormalities. 
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side, and walking up and down off curbs. 
Spastic motion, loss of balance, irregu-
lar or inappropriate foot placement, foot 
dragging, and inappropriate limb crossing 
all can indicate neurologic problems.

“This exam is designed to start with 
relatively easy maneuvers and increase in 
complexity to highlight subtle  neurologic 

deficits,” Johnson noted. Neurologic 
 problems might cause the veterinarian to 
halt the exam for safety reasons.

If the veterinarian finds any abnormali-
ties during any phase of the neurologic ex-
am, Johnson said the vet should determine 
the most likely location of the neurologic 
problem based on the abnormalities ob-
served and follow up with more advanced 
diagnostics targeting that area. She com-
mented that recording the exam on video 
can help monitor the horse’s progress, re-
fresh your memory later, and allow slow-
motion evaluation, which can help pick up 
subtleties.

“After abnormalities are confirmed and 
localized, construction of a differential 
diagnostic list becomes much easier, and 
both the diagnostic and therapeutic plans 
will fall into place,” she concluded. h

from quick hand movement toward the 
eye), normal tongue movement/retraction, 
chewing ability, etc.

Signs such as nystagmus (repetitive eye 
twitching), a head tilt, weak tongue, jaw 
deviation, food coming out of the nose, 
weak eyelid function, drooping ear, or 
abnormal pupil response to light suggest 
compromised neurologic function.
Spinal Reflex, Muscle Evaluation The next 
stage of the exam is to evaluate tail/anal 
tone and go over the horse systematically, 
usually testing with something like a pen, 
car key, or hemostats, to see if any nerve 
reflexes (skin flinching from the prodding) 
are abnormal. Neurologic disease signs 
could include excessive reaction (hyper-
esthesia) or areas of analgesia (no sensa-
tion), areas of abnormal sweating, and/or 
areas of muscle atrophy.
Gait/Posture Examination Finally, Johnson 
evaluates the horse standing and in motion 
with a combination of straight-line walk-
ing, curves, serpentines, circles, backing, 
walking while the tail is pulled to either 

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Neurology/Opthamology in Horses 

video, TheHorse.com/Video.aspx?vID=486.

➤ see Thehorse.com/AAeP2010
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horse Foot Work: Farriery Program 
emphasizes Teamwork 

“No foot, no horse” is perhaps the most 
used and still the most true statement there 
is in horse care. A horse is generally worth-
less without functional feet, which is why 
the AAEP devoted a complete day during 
the 2010 convention to farriery topics and 
the working relationship between veteri-
narians and farriers.

“Heat adds strength to any relationship; 
this is the perfect metaphor for this discus-
sion,” said Jay Merriam, DVM, of Massa-
chusetts Equine Clinic, in Uxbridge, in his 
presentation on veterinarian/farrier work-
ing relationships, titled “Sharing the Fire.”

“Vets can’t do it all alone, and neither 
can farriers,” he said. “Vets can add podia-
try to their practices, and farriers can add 
veterinary consultation to theirs. There are 
things we just shouldn’t do alone.”

Topics discussed during this year’s farri-
ery program included basic foot anatomy/
examination, hoof crack repair, supporting 
the heels, puncture wounds of the hoof, 
foot surgery, and more.
Foot Examination Before you can treat 
problems in the foot, you have to know its 
proper anatomy and function. Andy Parks, 
MA, VetMB, MRCVS, Dipl. ACVS, depart-
ment head and professor of large animal 
surgery at the University of Georgia, dis-
cussed examination of the foot for the 
audience with numerous images from the 
Glass Horse anatomy program.

“Why are you looking at the foot?” he 
asked the attendees. “Because something’s 
wrong with it or it’s a purchase exam. 
Presenting symptoms can include abnor-
malities in form (misshapen) or function 
(lameness).

“Most things that affect the foot are 
trauma or infection,” he went on. “The 
foot shows you where excess stresses are, 
and specific diagnosis leads you to specific 
treatment. Predisposition to disease leads 
to preventive care. Indicators of abnormal 
stress lead to symptomatic treatment.”

Parks expanded upon several  guidelines 

for examining the foot, including the 
 following:
■  First, do the free/easy diagnostic tech-

niques (such as visual examination, us-
ing hoof testers, etc.);

■  Record a thorough case history;
■  Look at the whole horse first to assess his 

stance and body condition, and evaluate 
the environment he’s living in; and

■  Then do a basic foot examination, fol-
lowed by an examination of the foot 
relative to the limb, a more detailed ex-
amination of hoof characteristics, evalu-
ation of the limb in motion, and evalua-
tion of the shoeing and/or trim.
Cleaning the foot is essential to a good 

exam (a good wire brush is very helpful).
Hoof Crack Repair “Hoof cracks are a com-
mon problem and can affect any part of 
the foot, causing variable lameness,” said 
Kent Carter, DVM, MS, professor of equine 
lameness at Texas A&M University. “Some 
are devastating and cost millions in lost rev-
enue, while others are insignificant. Recog-
nizing the difference will help us all.”

The key to fixing a quarter crack is not 
the patch, screws, or plates put across it, 

he said. Rather, healing and getting rid of a 
quarter crack for good depends on proper 
trimming/shoeing to correct the foot im-
balance that caused the crack. Without fix-
ing that imbalance, cracks will often return 
even if they are repaired in the short term.

He discussed the pros and cons of sev-
eral hoof crack repair strategies and prod-
ucts, ending with this summary: “Proper 
trim of the foot is essential, therapeutic 
shoeing is important, and stabilization 
of the crack (with wires, staples, patches, 
etc.) is not always necessary but it is ben-
eficial if performance is desired. Exposed 
soft tissue may become problematic (if it’s 
not dried out well before covering it with a 
patch); don’t create more problems.”

He also briefly discussed hoof cracks 
and separations caused by white line dis-
ease, an opportunistic fungal infection of 
the hoof. Removing any detached wall is 
essential, he noted, as this loose wall isn’t 
doing any good. This also makes it much 
easier to treat problems underneath the 
separated wall.
Hoof Puncture Wounds If your horse picks 
up a nail or other sharp object in his foot, 

Hoof Care
By NANcy S. LoviNg, DvM, AND cHriSTy WEST
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Farrier Ian McKinlay demonstrated his methods for trimming low-heeled feet, resizing the shoes, re-
building the heels as needed, and using a special rim pad under glued-on shoes to cushion the heels. 

bEforE AftEr



sponsored by2010 AAEPWrAP-UP

March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010 56

one of the first questions many of us have 
is whether to remove that nail immedi-
ately or wait until the veterinarian can see 
it. Rich Redding, DVM, MS, Dipl. ACVS, 
associate professor of equine surgery at 
North Carolina State University, recom-
mended leaving the foreign body in if at 
all possible until the veterinarian can take 
radiographs to see how deep the wound is 
and what structures might be  affected.

“If you can’t leave the foreign body in 
place, mark the site (so it can be found for 
later examination),” he recommended.

Redding discussed several types and as-
pects of foot wounds in horses, along with 
reviewing additional strategies for evaluat-
ing such wounds including contrast fistu-
lography (injecting contrast material into 
the wound and taking a radiograph to see 
how deep the wound is), physical explora-
tion of the wound with thin, blunt metal 
probes, ultrasound, thermography (exami-
nation of heat patterns), and MRI.

Lastly, Redding discussed several op-
tions and technique tips for treating these 

wounds, which often require some degree 
of surgical debridement (opening up the 
wound tract so it can drain and be medi-
cated). Additional treatment strategies in-
clude thorough cleaning of the wounds, 
antibiotic treatment (both systemic and 
regional might be indicated), wound pro-
tection with waterproof bandaging, and 
lavage (flushing) of any compromised 
joints.
Hoof Biomechanical Research “I’d like to 
introduce a third person to the hoof care 
team, so we have veterinarians, farriers, 
and research scientists,” began Jeffrey 
Thomason, MSc, PhD, an anatomy profes-
sor at the University of Guelph’s Ontario 
Veterinary College in Canada. “Biome-
chanical research is helping us elucidate 
the exact causes of many injuries, which 
is leading to better diagnoses, treatments, 
and prevention.”

He went on to discuss the basic biome-
chanical properties of the horse, including 
the heavier body compared to thin, light 
legs that can be moved quickly for great 

speed. “The horse uses his own weight very 
effectively,” he observed.

However, there are trade-offs to this 
structure—for example, long, light bones 
give more speed and stamina, but this also 
means a higher risk of fracture. Long ten-
dons and ligaments act as energy-storing 
springs, but those long springs are at risk 
of mechanical injury.

Thomason went on to describe several 
types of biomechanical research strategies, 
from direct measurements to calculated 
ones in live horses, to in vitro studies with 
cadaver limbs.

“Biomechanics researchers, veterinari-
ans, and farriers can all meet in the middle 
for applicable interpretation of research 
information,” he concluded. “Everyone 
should communicate well so researchers 
understand the problems faced ‘on the 
ground,’ and can devise studies that take 
that into account.”
Saving the Heels “I see thin walls in so 
many breeds,” began well-known racehorse 
farrier Ian McKinlay of South  Amboy, N.J., 

OCDTM Pellets provide the 
fundamental nutrients for 

healthy bone development 

and aids in resolving skeletal 
injuries and joint pain. 

What do you feed for bone?
Feed OCDTM Pellets for as little as 99¢ a day.

To order visit

www.OCDPELLETS.COM
or call 866-392-2363

Dr. Douglas R. Beebe

Located in Lexington, KYThe only bone supplement containing proven joint supplement CORTA-FLX®



sponsored by2010 AAEPWrAP-UP

AAEP Wrap-Up     The horse March 2011TheHorse.com/AAEP201057

whose practice focuses mainly on repair-
ing hoof cracks and other foot problems. 
“Pliable, thin walls often cause the heels 
to collapse under the horse’s own weight,” 
and pain and lameness in the palmar (rear) 
part of the foot are the all too common re-
sults.

McKinlay discussed a number of fac-
tors contributing to low heels in his cli-
ents’ horses, from poor trimming to short 
shoes to too many baths/foot soaks. He 
also demonstrated his methods for trim-
ming the foot, sizing the shoe (often using 
a longer one than the horse was wearing), 
rebuilding the heels as needed with hoof 
repair composites, and using a special du-
al-material rim pad under glued-on shoes 
to cushion the heels.

This pad, which is much like the ones 
McKinlay put on Triple Crown hopeful Big 
Brown, includes a hard rim under the front 
half of the foot and a softer rim in the rear 
part of the foot to cushion the heels. Also, 
a cut-down channel around the inner edge 
of the pad can hold a rubber strip or dam 
to keep the glue from getting on the sole 
and applying pressure there with weight 
bearing.

McKinlay reported success with more 
than 100 cases of palmar foot pain (mostly 
in racehorses) treated in this manner in a 
six-month period.

“The advantage of the method described 
in this report is that the procedure has a 
strong bond (to the hoof) with a minimal 
amount of adhesive, zero sole pressure, 
and total support of the heel while being 

relatively simple and easy to learn,” he 
concluded. However, he cautioned that in-
appropriate trimming, shoe selection, and 
shoe placement will negate the benefits of 
the pad.
Custom-Molded Horseshoes After review-
ing various methods of gluing horseshoes 
onto hooves, Derek Poupard, CJF, Dipl. 
WCF, of the United Arab Emirates, de-
scribed a novel method for building a 
horseshoe directly on the horse’s foot us-
ing a hoof repair composite injected into a 
silicone mold wrapped around the foot.

Sound confusing? It’s a bit like putting 
on a glove that’s a little too big for your 
hand and squirting a composite into the 
glove to build you a new, completely tai-
lored glove that fits just right.

This method of shoe creation is quick and 
easy, noted Poupard, and yields a protective 
covering that functions much like the natu-
ral hoof in terms of  expansion/contraction. 
It’s also easy to rasp to reshape as needed 
once cured. However, it’s not inexpensive, 
doesn’t stand up to quite as much wear as 
a metal shoe, is harder to maintain in a wet 
climate, and yields a raised heel that neces-
sitates some sole support to maintain frog 
pressure. 
Sport Horse Farriery Sport horses place 
great demands on their feet, as they’re of-
ten “maintained at a competition  readiness 
condition year-round,” began Duncan Pe-
ters, DVM, MS, of Hagyard Equine Medi-
cal Institute in Lexington, Ky. “This means 
that from a fitness level and foot-care 
standpoint, these horses are always in a 

high-maintenance situation.”
It’s key to maintain good communica-

tion between owner, trainer, veterinarian, 
and farrier to optimize soundness in such 
horses, he noted. Sometimes those people 
will disagree on the best approach for the 
horse and, thus, “There needs to be open 
discussion and ultimately, collaborative 
decision-making,” he added.

Peters noted several challenges when 
managing sport horse feet (such as little to 
no turnout time, high competition demands, 
and too-frequent baths and wetting of the 
feet). He also offered several tips on keep-
ing them sound, such as trimming/resetting 
every 4-5 weeks to keep feet in top shape, 
providing proper breakover in the front half 
of the foot, supporting the heels, maintain-
ing proper mediolateral (inside to outside) 
balance, providing good breakover to the 
sides of the foot as well as the toe, aligning 
the bones of the leg for optimal soundness, 
and protecting the bottom of the foot.

“Foot care of the sport horse requires all 
involved to be attentive to the functional 
needs of the horse and any changes in 
performance that may occur related to the 
feet,” he concluded.
Foot Surgery “You often need to surgically 
invade the foot to treat infection, benign 
tumors (keratomas), penetrating wounds, 
and lacerations,” began Clifford Honnas, 
DVM, Dipl. ACVS, of the Texas Equine 
Hospital in Bryan. He described a num-
ber of conditions he treats with surgery 
as follows, as well as the critical aftercare 
provided by a farrier to help the horse 
 recover.
■  Removal of a sequestrum (diseased, iso-

lated piece of bone) that’s often due to 
infection from a puncture wound. The 
fragment is removed as well as any dead 
tissue, and the area is medicated and 
protected for healing. These usually do 
very well, Honnas noted.

■  Keratomas, or benign soft tissue mass-
es that develop between the hoof wall 
and the coffin bone, might result from 
chronic inflammation. These are re-
moved through as small of an opening 
as possible, and the prognosis is “excel-
lent,” said Honnas.

■  Infection/necrosis (tissue death) of 
the collateral cartilage can occur from 
various wounds or traumas, and cause 
lameness as abscesses form, he ex-
plained.  Removal of the infected/dead 
tissue under general anesthesia is the 
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(Left) Proton density dorsal plane MRI image through the navicular bone, ungual cartilages, and 
palmar aspect of a normal distal phalanx (P3). Red arrows: normal (not ossified) ungual carti-
lage. (Right) In this T1-weighted image of bi-axial severely ossified ungual cartilages, the medial 
ossified cartilage/palmar aspect of P3 is black (low signal intensity), indicating sclerosis. The 
white (hyperintense) fracture line (arrow) runs from the base of the cartilage distally and dorsally 
into the palmar aspect of P3.
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 recommended treatment, and the prog-
nosis is good provided all the dead tissue 
is removed.

■  White line disease can result in a sig-
nificant amount of hoof wall detaching 
from the underlying structures, and re-
moval of this loose wall allows access to 
medicate affected areas and removes the 
ground reaction force on the loose wall. 
This helps the remaining healthy wall 
grow down tight to the inner structures 
of the foot.
Abscesses beneath the sole are “probably 

the most frequent condition affecting the 
foot of the horse for which invasion of the 
hoof capsule is required,” Honnas noted. 
Abscesses can cause severe pain, but open-
ing these abscesses up surgically to allow 
drainage and medication provides effective 
treatment.

“Surgery of the foot is a very common 
occurrence; one thing we can’t emphasize 
enough is that it necessitates a good team 
approach (between veterinarian and far-
rier),” Honnas concluded.

sidebone and associated injuries
Sidebone, or ossification (hardening) 

of the collateral cartilages in a horse’s foot 
into bone, is sometimes passed off as an 
insignificant finding if it’s noticed at all. 
However, new research on the condition 
suggests that it might play a significant 
role in foot-related lameness. 

The horse has a collateral, or ungual, 
cartilage on both sides of the coffin bone in 
each foot. In combination, these cartilages 
“provide support to the  palmar/ plantar 
(rearward) aspect of the foot, dissipate 
 forces of the foot’s impact with the ground, 
and are involved in venous return from the 
digit (blood flow from the foot back toward 
the heart),” explained Sue Dyson, VetMB, 
PhD, FRCVS, head of Clinical  Orthopaedics 
at Animal Health Trust, in Newmarket, 
U.K. 

Especially in larger/heavier animals, col-
lateral cartilages can ossify or harden from 
somewhat flexible cartilage into rigid bone 
(termed sidebone). Outwardly, the only 
sign of sidebone might be that the carti-
lages feel firmer to the touch than usual.

Dyson described the normal appearance 
of the collateral cartilages extensively, then 
she discussed findings in a number of hors-
es with primary injury of ossified cartilages 
(i.e., a fracture or trauma to this area) as 
well as findings in horses with  injuries of 

nearby structures deemed related to the 
ossified cartilages (such as the coffin bone 
and neighboring ligaments). 

Diagnosing if sidebone was the only 
cause of lameness was sometimes challeng-
ing. Diagnostic analgesia (nerve blocks) are 
helpful but can be misleading, said Dyson. 
Radiographs and MRI can detect sidebone, 
but the veterinarian might not be able to 
distinguish between fractures of ossified 
cartilages and other trauma. Nuclear scin-
tigraphy (bone scan) allows the veterinar-
ian to see active bone remodeling and was 
generally useful for detecting injuries of 
abnormally ossified cartilages, she added.

In horses with trauma to or fracture of 
an ossified collateral cartilage, lameness 
was usually mild to moderate at exami-
nation time and most apparent when the 
horses were circled; in addition, this lame-
ness was often reported to be improved 
compared to the original lameness at on-
set. Horses were treated with rest for at 
least three months, controlled exercise, 
and better foot balance/shoeing. Most af-
fected horses returned to full work after 
this treatment regimen.

“This study provides further evidence 
that ossification of one or both cartilages 
of the foot (sidebone) is not necessarily an 
incidental observation of no clinical signif-
icance, but may be associated with lame-
ness,” Dyson summarized. 

sidebone+Coffin Bone Fractures
When it comes to lame horses, things 

aren’t always simple: the problems don’t al-
ways come one at a time. In a recent study, 
for example, researchers described a series 
of cases with sidebone, coffin bone frac-
tures, and associated soft tissue problems.

“The ungual or collateral cartilages in 
the foot (on either side of the coffin bone, 
thought to function in hoof   expansion 
and shock absorption) start out as (soft) 
 hyaline cartilage, then can ossify (harden 
into bone, termed sidebone or ossified 
 collateral/ungual cartilage) with age or 
other factors,” explained Kurt Selberg, 
MS, DVM, a veterinary resident at Colora-
do State University (CSU). “The causes are 
unknown, but might include concussion 
(from working on hard surfaces), ligament 
strain, poor farriery, or other factors. Clini-
cal signs include a shortened stride and 
obscure lameness, perhaps because the 
ossified cartilages don’t function in their 
normal expanding and contracting man-
ner (with each step).”

Selberg and co-author Natasha Werpy, 
DVM, Dipl. ACVR, assistant professor of 
imaging at the Gail Holmes Equine Or-
thopaedic Center at CSU, described MRI 
findings in 22 horses from nine equine 
hospitals that had both ossified collateral 
cartilages and coffin bone fractures (23 af-
fected feet). All cases had these problems 
in the forefeet.

Selberg reported that the fractures were 
simple and nondisplaced, originated at 
the base of the ossified collateral cartilage 
in all cases, and involved the fossa of the 
collateral ligament on the coffin bone (de-
pression on the bone where the ligament 
attaches) in 17 of the 23 affected feet. Also, 
adjacent ligaments and other soft tissues 
were compromised in all cases. A limited 
number of cases had long-term follow-up 
information, and those fractures healed 
completely by 14 months after the initial 
case presentation.

Radiographs can detect the fractures, 
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Above are transverse ultrasound images of the deep digital flexor tendon obtained through the 
bulbs of the heels. In figure 1 (left) there is a small hypoechoic (black) round lesion on the 
dorsal aspect of the lateral lobe (on the right of the image) of the tendon (arrow). Even when 
small in size, these lesions are usually clinically significant. In figure 2 (right) a deformation of 
the dorsal border of the lateral lobe (on the right of the image) with a change in shape and size 
of the affected lobe compared to the medial one is clearly visible (arrow).



sponsored by2010 AAEPWrAP-UP

AAEP Wrap-Up     The horse March 2011TheHorse.com/AAEP201059

noted Selberg, but not the soft tissue prob-
lems. “MRI highlighted these injuries quite 
well,” he said. “Injury of the ligaments as-
sociated with the cartilages was thought to 
be contributing to these cases’ lameness.

“Injuries of the ligaments associated 
with ossified collateral cartilages have the 
potential to be a source of lameness,” he 
concluded. “The routine site of fracture in 
this study at the base of the ossified col-
lateral cartilage extending into the distal 
 phalanx suggests a biomechanical cause 
or focal stress point from cycling. Are 
sclerotic ossified cartilages more likely to 
 fracture? At this point we don’t know for 
sure, but it seems that way.”

Foot Pain in horses: diagnosing soft 
Tissue Problems

When pain is localized to the foot but no 
abnormalities can be seen on radiographs 
(X rays), problems in soft tissues within 
the foot are often the culprit. However, 
imaging soft tissues in the foot to arrive at 
a diagnosis can be challenging, especially 
when magnetic resonance imaging (MRI) 
is not available or financially feasible. One 
veterinarian discussed the use of ultra-
sound as a lower-cost option for imaging 
soft tissue problems in the hoof.

Denis Verwilghen, DVM, MSc, DES, 
Dipl. ECVS, specialist in equine and large 
animal surgery at the University of Liège in 
Belgium, discussed findings in 39 horses, 
reporting that veterinarians using ultra-
sound examination were able to identify 
specific soft tissue problems in all cases. 
The most common issues were deep digital 
flexor tendon lesions (30 horses), followed 
by abnormalities in the coffin joint and as-
sociated ligaments (27 horses), and navicu-
lar bursa distension (22 horses).

All but three horses had abnormalities of 
multiple structures within the foot, high-
lighting the often complex nature of lame-
ness diagnosis.

“Ultrasound allowed documentation of 
digital soft tissue injuries, especially deep 
digital flexor tendinopathy (disease of a 
tendon), in horses without radiographic 
findings,” Verwilghen concluded. “The dis-
tribution of findings was similar to previ-
ous MRI studies. Ultrasound can provide 
a diagnosis of foot pain if MRI is not avail-
able or possible financially.”

Valeria Busoni, DVM, PhD, Dipl. 
 ECVDI, specialist in diagnostic imaging at 
the University of Liège, added: “Ultrasound 

 examination of the foot requires practice 
and experience as it is more technical 
compared to a routine tendon ultrasound. 
Moreover, the approach through the bulbs 
of the heels (which is the one that shows 
most deep digital flexor tendon lesions) re-
quires a microconvex probe, which is not 
the probe routinely used to image tendons. 
So equine practitioners willing to apply this 
technique to the foot have to be equipped 
and trained to perform foot ultrasound.”

how to Manage a Quarter Crack
Lameness caused by quarter cracks 

is a nemesis of horses and owners, 
and treatment is often a complex and 
 time-consuming process. Steve O’Grady 
BVSc, MRCVS, of Northern Virginia 
Equine in Marshall, discussed the impor-
tance of these injuries and how, with the 
exception of traumatic injury cases, it’s 
rare to see a quarter crack without a con-
current sheared heel.

O’Grady described sheared heels as a 
common hoof capsule deformation caused 
by disproportionate loading on one side 
of the foot. This results in one heel bulb 
displacing upward relative to the adjacent 
heel bulb. Tissue on the displaced side 
between the hoof wall and surface of the 
short pastern bone changes shape, result-
ing in constant foot pain in the back of the 
hoof. Over time, uneven loading leads to 
hoof capsule distortion, subsolar bruising, 
corns, hoof wall separation, and quarter 
cracks.

According to O’Grady, veterinarians and 
farriers should target and correct sheared 
heel conformation by stabilizing the heels 
and repairing the crack. He explained that 
the hoof capsule’s viscoelastic nature nor-
mally allows it to deform when stress is ap-
plied; yet, hoof capsule distortion occurs 
when compressive and shear forces exceed 
its capacity to deform.

This overload of the heel creates struc-
tural changes that make the hoof more 
upright, he explained. This decreases the 
foot’s ground surface contact, the hoof 
wall straightens, heels contract, and the 
foot narrows. The overloaded heel rolls 
under with a hoof wall flare developing on 
the opposite side of the foot. The ungual 
(collateral) cartilage (on either side of the 
coffin bone, thought to function in hoof 
expansion/shock absorption) becomes 
trapped on the displaced side, restricting 
hoof expansion. 

Radiographs of affected feet show the 
solar surface of the coffin bone positioned 
in an appropriate horizontal relationship 
with the ground, indicating the heel dis-
parity originates behind the body of the 
coffin bone. Trimming heels unevenly has 
been blamed as a cause of sheared heels, 
however, O’Grady emphasized that the 
viscoelastic nature of the hoof capsule 
negates this effect—normally, the hoof 
accommodates trimming imbalances. In-
stead, limb conformation seems to be a key 
cause, especially if there is rotational limb 
deformity of the forelimbs, in particular 
toed-out conformation due to carpus val-
gus (outward rotation of the cannon bone 
at the knees). Limb conformation dictates 
hoof flight path and landing; hoof capsule 
deformation thus is an adaption to limb 
conformation—excess impact leads to 
 disease. 

O’Grady’s objective is to trim and shoe 
the foot to improve hoof landing—to un-
load the displaced side of the foot, engage 
the frog, and lower the side of the displaced 
hoof capsule to increase ground surface 
contact. The trimmed foot should end up 
as wide as it is long. Then, additional horn 
is trimmed from the affected quarter back 
to the heel and a bar shoe is applied. Im-
pression material beneath a leather pad 
further improves frog loading, he noted. 
Within a month’s time, improvement is 
usually measured as ¼-3⁄8-inch growth at 
the coronary band that causes the heels to 
even out.

The displaced coronary band must be al-
lowed to relax for 24 hours before repairing 
the crack with an implant. O’Grady sug-
gests that veterinarians and farriers con-
sider full-thickness quarter cracks a type 
of fracture necessitating stabilization with 
implant wires and placement of a compos-
ite patch over the top of the wire repair.

 O’Grady said he cannot overemphasize 
enough the importance of determining 
the underlying cause and implementing 
the appropriate farriery when managing 
a quarter crack. Veterinarians and farriers 
should assess limb conformation, improve 
foot conformation, and apply the appropri-
ate shoe to repair the defect.

styrofoam reduces hoof Pressure
Laminitis is a critical cause of lameness 

in horses: Not only is the exact cause not 
known in all cases, but considerable con-
troversy persists about how to treat and 
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toe, yet she said the effects are disappoint-
ing since lateral hoof wall strain along the 
sides of the hooves increases 35%.

In the study Schleining and colleagues 
hoped to show that industrial Styrofoam 
(1½-inch blue foam) increases the weight-
bearing surface area, decreases contact 
pressure, and results in pressure shifts 
toward the heel. She said the study, which 
the team performed on normal horses, cor-
roborated this hypothesis. The result was 
immediate benefit through decreased hoof 
pressures.

An unexpected finding was that the cen-
ter of pressure did not significantly move 
toward the heel until 24-48 hours after 
placement. Eighty percent of the horses 
had areas devoid of weight-bearing in the 
center of the foot, likely due to standing on 
wood shavings over rubber mats.

Shift of the center of pressure toward 
the heels is beneficial to decrease the pull 
of the deep digital flexor tendon on the cof-
fin bone, thereby lessening the risk of cof-
fin bone rotation. Schleining suggests that 

manage this disease. Jennifer Schleining, 
DVM, MS, Dipl. ACVS-LA, a clinician in 
the department of veterinary clinical sci-
ence at Iowa State University, discussed 
the common practice of using industrial 
Styrofoam to increase weight-bearing sur-
face area while decreasing total contact 
pressure on the bottom of a painful hoof. 
This method is used primarily as the first 
line of defense in an acute case of laminitis 
when veterinarians are trying to prevent 
permanent mechanical damage.

Schleining reviewed the significant fi-
nancial impact of lameness, including 
laminitis, with costs of $675 million for all 
lamenesses reported in a 1998 USDA study. 
According to that study, each lameness 
event resulted in an average of 110 days 
of lost use as well as an emotional impact 
on owners and veterinarians. Laminitis is 
the second leading cause of equine death, 
behind colic—nearly 200,000 horses were 
diagnosed with laminitis in 2007.

In the developmental stage of laminitis, 
Schleining explained that a shift in weight 

bearing is not evident before clinical 
signs are recognized—the typical lamini-
tis stance is not seen until after the coffin 
bone has displaced. Treatment goals are to 
diminish or eliminate the inciting cause, to 
minimize pain, and to prevent permanent 
damage and mechanical collapse of hoof 
laminae (sensitive tissues that connect 
the coffin bone to the interior of the hoof 
wall).

“No one technique benefits all patients,” 
Schleining reported, explaining that ap-
proaches to mechanical support are at-
tempted in numerous ways with the Lily 
pad, roll gauze taped to the frog, heart-bar 
shoes, Steward clogs, shoes or hoof casts 
with fillers, or Styrofoam. She commented 
that, based on previous studies, Lily pads 
increase laminitic pain in the initial five 
days, roll gauze has no peer review to sub-
stantiate claims that it works, and the ef-
ficacy of controversial heart-bar shoes is 
dependent on farrier skill in application. 
Hoof wall casts with 15-20° heel  elevation 
decrease hoof wall strain by 60% at the 
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better results might be achieved by using 
less thick Styrofoam initially and then add-
ing an additional layer after 24 hours, or 
by applying a 1-2° wedge prior to placing 
the Styrofoam.

Cryotherapy Methods for laminitis 
Treatment Compared

Recent surveys of equine veterinarians 
reveal that laminitis is the No. 1 lame-
ness concern of equine practitioners, due 
to how difficult it is to treat and manage 
this debilitating condition. On the topic of 
laminitis control, Heidi Reesink, VMD, a 
veterinary resident at Cornell University, 
discussed a comparison of three methods 
of cryotherapy (cold treatment) as mea-
sured by blood vessel temperature in the 
foot. Reesink noted that cryotherapy is the 
only treatment shown to prevent develop-
ment of acute laminitis, calling it the “gold 
standard.” Chris Pollitt, BVSc, PhD, (2004) 
demonstrated the safety of prolonged im-
mersion of the distal limbs for 48 hours to 
abolish associated lameness and to mini-
mize pathologic changes related to lamini-
tis. Reesink explained that cryotherapy 
controls hoof inflammation by potentially 
lessening metabolic tissue demands, di-
rectly inhibiting temperature-dependent 
enzymes, and/or reducing blood-borne de-
livery of inflammatory mediators. 

Reesink and her colleagues set out to 
examine if ice-filled wader boots would 
be more effective at cooling the hoof than 
other methods. They compared an ice-
filled wader boot to packing the feet to the 
level of the fetlock by filling 5-liter fluid 
bags with crushed ice slurry, or using gel 
ice packs replaced at 60-minute intervals. 
The opposite (nonchilled) limb of each 
horse was used as a comparative control. 
Reesink also wanted to determine if digital 
venous temperatures would approximate 
laminar temperatures, and if digital venous 
temperatures would be slightly warmer.

Nine healthy horses free of lameness or 
laminitis were used in the study. Before the 
researchers applied any trial therapy, they 
took pre-treatment baseline temperature 
readings for 15 minutes. Then they tracked 
each 120-minute treatment method with 
periods of rewarming between each treat-
ment. Treatment time was based on previ-
ous studies that showed minimal addition-
al cooling is achieved after two hours of ice 
immersion.

The investigators obtained temperature 

measurements every minute during each 
treatment, using thermocouples (capable 
of transmitting temperature readings on 
an ongoing basis) placed in blood vessels in 
both forelimbs. Treatment began with two 
hours in the gel boot, after which the leg was 
allowed to rewarm. Then came two hours 
in the ice bag, and after a final rewarming, 
two hours in the wader boot. Minimal cool-
ing occurred in the gel boot, whereas in the 
ice bag and wader boots dramatic tempera-
ture decreases in both laminar and venous 
blood were achieved. Laminar tempera-
tures remained slightly cooler than venous 
temperatures, as expected.

Reesink stressed the clinical relevance 
of this study, which demonstrated that 
5-liter fluid bags filled with ice slurry pro-
vide a practical and affordable method 
of cryotherapy, whereas a gel ice boot is 
 ineffective.

Penetrating hoof injuries
When it comes to penetrating hoof in-

juries, early, aggressive treatment is key 
to a favorable outcome, stressed Isabelle 
Kilcoyne, MVB, of the University of Cali-
fornia, Davis. In a retrospective study she 
and colleagues examined complications, 
prognosis, and outcomes associated with 
penetrating foot injuries, particularly in 
the areas of the frog or the collateral sulci 
(clefts on either side of the frog). 

Penetrating foreign bodies confined to 
the frog or sulci can invade critical struc-
tures including the coffin bone, navicular 
bone, navicular bursa, deep digital flexor 
tendon sheath, and/or the coffin joint, 
noted Kilcoyne. All of the cases the team 
examined involved horses presenting with 
a nonweight-bearing lameness and diag-
nostic radiographs corroborating foot pen-
etration. They graded each according to 
penetration depth:
■  Grade 1 = penetration of less than 1 inch 

of superficial corium (the soft tissues 
between the sole of the hoof and coffin 
bone);

■  Grade 2 = penetration greater than 1 inch 
of deep corium or digital cushion (helps 
absorb concussion; located between the 
distal coffin bone and the sole), but no 
contact with the coffin bone or synovial 
(joint) structures;

■  Grade 3 = penetration of  the coffin bone, 
but not of synovial structures; and

■  Grade 4 = penetration of synovial struc-
tures such as the coffin joint,  navicular 

bursa, or deep digital flexor tendon sheath.
Nearly 89% of Grades 1, 2, and 3 horses 

returned to full soundness following vari-
ous treatments. 

In 54 of 63 Grade 4 cases (86%), a nail 
was the cause of penetration—34 of these 
horses (54%) were nonweight-bearing, 
with the majority (64%) experiencing 
navicular bursa penetration. Twenty-eight 
of 63 horses (44%) were euthanized at pre-
sentation. The other 35 underwent conser-
vative standing treatment of paring out, 
flushing the wound, packing and bandag-
ing the foot, and receiving systemic antimi-
crobials. Veterinarians performed regional 
limb perfusion of antibiotics in 16 of these 
horses, with 91% becoming sound. Surgi-
cal treatment under general anesthesia re-
turned six (40%) of the other 15 horses to 
full soundness by six months and the final 
seven (47%) were euthanized. Overall, 10 
of 34 horses (29%) with synovial structure 
involvement regained soundness.

Treatment expense varied greatly rela-
tive to approach: Conservative treatment 
cost an average of $1,162, with an aver-
age hospital stay of five days (stays ranged 
from one to 18 days) as compared to an av-
erage of $5,850 for surgical treatment, with 
an average hospital stay of 21 days (stays 
ranging from one to 38 days). Kilcoyne 
summarized the study findings, noting:
■  Penetrating wounds in the middle to 

caudal (rear) portions of the frog are 
most likely to affect synovial (joint/ten-
don) structures: Synovial structures 
were penetrated in the middle frog 58% 
of the time, 61% in the caudal frog, and 
31% toward the frog apex (the forward-
most point).

■  Horses with hind foot injury were more 
likely to regain soundness (72%) than 
forelimb cases (42%). 

■  The time to presentation (how much 
time passed between the injury and a 
veterinarian’s examination of it) affected 
outcome; aggressive treatment initiated 
within the first 48 hours returned a high-
er percentage of horses to  soundness.

■  Regional limb perfusion with antibiotics 
greatly improved prognosis/outcome. h

More oNliNe  See TheHorse.com/AAEP2010  
■ Foot Lameness Table Topic, TheHorse.com/ 
    17733. 
■ Watch the Joint/Foot Lameness video,  
    TheHorse.com/Video.aspx?vID=477.
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Infectious respiratory Disease: 
PCr Testing suggested

Polymerase chain reaction (PCR) is 
a fast, accurate, quick, and easy test-
ing method to diagnose pathogens 
associated with equine upper respira-
tory tract infections, and researchers 
on a recent study recommended that 
veterinarians pursue PCR in cases of 
infectious upper respiratory disease. 
Not only does it allow the veterinarian 
to pinpoint the causative pathogen, it 
also can help control the spread of the 
pathogen.

“Infectious respiratory diseases are 
the most common medical conditions 
treated by ambulatory veterinarians 
throughout the country,” explained 
Nicola Pusterla, DVM, PhD, Dipl. 
 ACVIM, associate professor at the Uni-
versity of California, Davis, School of 
Veterinary Medicine, who discussed 
the use of real-time PCR. “Many of 
these respiratory infections have simi-
lar clinical presentations (e.g., fever, 
nasal discharge, coughing) and many 
horse owners and vets often do not 
pursue diagnostics when dealing with 
single cases. However, determining the 
exact causative agent(s) associated with 
infectious upper respiratory tract diseases 
is essential in order to prevent outbreak 
and minimize spread.”

Real-time PCR is a reliable diagnos-
tic laboratory technique with a quick 
 turnaround time (results are generally 
available within 24 hours) that can help 
veterinarians diagnose infections caused 
by equine herpesvirus (EHV)-1 or EHV-4, 
equine influenza virus (EIV), and Strepto-
coccus equi subsp. equi.

Pusterla and colleagues set out to de-
termine the benefits of PCR by testing 
761 horses with signs of acute respiratory 
infections or acute neurologic signs. With 
PCR they were able to successfully identify 
DNA from one or more of the pathogens 
EHV, EIV, or S. equi subsp. equi in 201 
(26.4%) of the tested horses. Of these 201 

horses, there were:
■  82 EHV-4 infections;
■  60 EIV infections;
■  49 S. equi subsp. equi infections; and
■  23 EHV-1 infections.

Fifteen horses had double infections 
and one horse was infected with three of 
the four disease-causing organisms.

“Testing and knowing the exact cause 
of the respiratory infection is essential for 
implementing proper management prac-
tices and to help control the spread of dis-
ease,” concluded Pusterla.

horses with Pneumonia Benefit 
from a New Form of Ceftiofur

A new sustained-release formulation of 
the antibiotic ceftiofur, approved by the 
U.S. Food and Drug Administration (FDA) 
for use in horses with  pneumonia, makes 

treating affected foals easier.”
The bacterium Streptococcus equi 

subsp. zooepidemicus is a common 
cause of pneumonia in horses,” said 
Scott McClure, DVM, PhD, Dipl. 
ACVS, an assistant professor at Iowa 
State University. “The antibiotic ceft-
iofur, initially introduced in 1994, re-
mains effective against S. equi subsp. 
 zooepidemicus.” 

Currently, ceftiofur is licensed for 
use in horses, but is labeled for admin-
istration every 24 hours.

“As part of the FDA approval pro-
cedure, we tested a sustained-release 
formulation of ceftiofur that only 
needs to be administered by a veteri-
narian two times to horses with S. equi 
subsp.  zooepidemicus pneumonia,” ex-
plained McClure. “This is an easy-to-
use product that will ... improve client 
 compliance.”

McClure and colleagues adminis-
tered the sustained-release formula-
tion intramuscularly two times, four 
days apart.

In total, 201 affected horses that 
tested positive for pneumonia due to 
S. equi subsp. zooepidemicus were 

enrolled in the study. A clinical cure was 
achieved in 66.9% of the 145 treated hors-
es, whereas only 32.1% of the 56 placebo-
treated horses were cured.

“This study demonstrates that the test-
ed sustained-release ceftiofur formulation 
was effective for pneumonia due to S. equi 
subsp.  zooepidemicus as the sole therapy,” 
McClure summarized. “It is safe, effective, 
and simple to use.”

McClure and colleagues hypothesized 
that these success rates are likely to im-
prove if veterinarians also employ anti-
inflammatory drugs and bronchodilators 
to treat affected horses.

electroacupuncture and Chronic 
respiratory Disease

A group of University of Florida 
(UF) researchers recently found that 

respiratory Topics
By STAcEy okE, DVM, MSc

Determining the exact causative agent(s) associated with 
infectious upper respiratory tract diseases is essential to 
preventing outbreak and minimizing spread.
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 electroacupuncture has anti- inflammatory 
 effects in the horse and could potentially 
be a useful treatment modality for equine 
chronic respiratory diseases. Weerapongse 
Tangjitjaroen, DVM, PhD, who works in 
the Department of Large Animal Clini-
cal Sciences in UF’s College of Veterinary 
Medicine and also with the Faculty of 
Veterinary Medicine at Thailand’s Chiang 
Mai University, presented results of the 
study at the convention. 

Electroacupuncture is similar to acu-
puncture except that the practitioner 
 connects stainless steel needles to an elec-
trostimulator after inserting them through 
the skin at the acupuncture points.

“The use of acupuncture and electroacu-
puncture as alternative or complementary 
therapies to contemporary equine medi-
cal practice is increasing worldwide,” said  
Tangjitjaroen, who noted that the benefit 
of these therapies for certain conditions is 
well documented.

Tangjitjaroen noted that research-
ers on a number of studies evaluating 

 acupuncture and electroacupuncture in 
 humans and horses with respiratory dis-
ease showed positive results. For example, 
in one study horses with recurrent airway 
obstruction (heaves) showed improve-
ment in lung function after only a single 
acupuncture treatment. Tangjitjaroen 
and colleagues therefore evaluated the 
effect of electroacupuncture on immune 
response and pulmonary function of 
 Thoroughbreds.

They divided 20 healthy horses ran-
domly into either an electroacupuncture 
group or a control group. The horses in 
the treatment group received 12 electroa-
cupuncture treatments at seven acupoints 
(BL-13, Ding-chuan, Fei-men, Fei-pan, 
Fei-shu, CV-22, and GV-14). Control hors-
es underwent the same procedure, except 
that needles were taped to acupoints rath-
er than penetrating the skin.

Tangjitjaroen explained that those acu-
points were chosen according to previous 
research, clinical experience, and details 
in veterinary acupuncture textbooks.

They treated horses based on guidelines 
published by the Council of Acupuncture 
and Oriental Medicine Association and 
previous research. Treated horses un-
derwent 12 treatments over a 3.5-week 
 period.

Tangjitjaroen said that electroacupunc-
ture had a systemic anti-inflammatory 
effect based on in vitro evaluation of the 
blood, but the research team did not ob-
serve changes in any of the pulmonary 
function test parameters.

“More studies are needed to determine 
if electroacupuncture at the seven points 
used in this study can be used to treat 
inflammatory diseases in horses, includ-
ing chronic respiratory diseases,” Tangjit-
jaroen concluded. h

More oNLINe  See TheHorse.com/AAEP2010  
■  Respiratory Diseases Table Topic, TheHorse.

com/17721.
■  Watch the Respiratory Issues in Horses video, 

TheHorse.com/Video.aspx?=493.
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r hodococcus equi is a dangerous 
pathogen that causes pneumonia 
in foals that are generally between 

the ages of 3 weeks and 5 months. In cases 
caught early on, the foal can make a full 
recovery with proper treatment. However, 
in more serious cases the mortality rate is 
quite high, noted Steeve Giguère, DVM, 
PhD, Dipl. ACVIM, professor and Margue-
rite Thomas Hodgson Research Chair in 
Equine Studies at the University of Geor-
gia’s College of Veterinary Medicine. He 
discussed the importance of understand-
ing the pathogenesis of the bacterium R. 
equi (how it’s acquired and how it causes 
disease), the associated clinical signs, and 
the diagnostic methods used to detect 
 infection. 

“The most common manifestation of R. 
equi infections in foals is a chronic suppu-
rative (pus-producing) bronchopneumo-
nia with extensive abscessation,” Giguère 
said. “The slow spread of the lung infec-
tion combined with the remarkable ability 
of foals to compensate for the progressive 
loss of functional lung makes early clinical 
diagnosis difficult.”
Clinical Manifestations Giguère closely 
analyzed the different clinical manifesta-
tions of R. equi pneumonia that the foals 
presented.

He noted that many foals with R. equi 
pneumonia also have extrapulmonary 
(outside the lungs) disorders, such as 
 immune-mediated polysynovitis (arthri-
tis of multiple joints), ulcerative entero-
typhlocolitis (small erosions and abscesses 
in the wall of the small or large intestines), 
intra-abdominal abscessation, abdominal 
lymphadenitis (inflammation in one or 
more lymph nodes), uveitis (moon blind-
ness), and pyogranulomatous hepatitis 
(microscopic abscesses in the liver).

Intestinal lesions were one of the 
most common extrapulmonary disor-
ders, evident in about 50% of foals with 
R. equi pneumonia that were presented 
for necropsy, Giguère noted. However he 
added that most foals that contract R. equi 

pneumonia do not show signs of intesti-
nal disease while undergoing treatment 
for the pneumonia. “Foals with abdomi-
nal abscesses typically have a high fatality 
rate,” Giguère said.

Giguère also found that polysynovitis (a 
condition in which multiple joint surfaces 
are inflamed) was present in about 25%-
30% of live foals undergoing treatment 
for R. equi pneumonia. He added that in 
many of these cases, lameness was mild, 
if present at all.

Giguère added that immune-mediated 
processes might aid in the development of 
other extrapulmonary conditions seen in 
these cases, such as uveitis, anemia, and 
thrombocytopenia (low platelet counts) in 
some foals.
Pathogenesis According to Giguère, little 
was known about the virulence of R. equi 
before scientists identified a virulent plas-
mid in 1991 that is essential to the bacte-
rium’s ability to cause disease.

“With the presence of the plasmid, Rho-
dococcus can replicate in macrophages 
(white blood cells) and cause disease,” 
Giguère said. “Without it, it loses its abil-
ity to cause disease in foals. Without the 

plasmids, the foals cleared the Rhodococ-
cus within two weeks.”

Researchers sequenced the plasmid’s 
nucleotide and “the genes for a family of 
eight closely related virulence-associated 
proteins,” targeting one that they designat-
ed as VapA. After further research, Giguère 
said, scientists discovered that while VapA 
aided reproduction of the bacteria in the 
foal, it wasn’t able to produce an R. equi 
infection on its own. Other proteins were 
evaluated as well, although the role that 
each plays in the pathogenesis of R. equi is 
unknown, Giguère concluded.

Giguère also relayed that inhaling R. 
equi bacteria is one avenue by which a foal 
can contract pneumonia. He added that R. 
equi pneumonia could be detected as little 
as three days after a foal inhaled a large 
concentration of bacteria.
Diagnosis Giguère said that several tests 
are available for diagnosing foal pneumo-
nia, but the key is determining whether R. 
equi pathogens caused the pneumonia, or 
whether another issue is to blame.

There are several tests that are able to 
detect R. equi, including complete blood 
counts, measurement of fibrinogen 

rhodococcus equi
By EricA LArson And sTAcEy okE, dVM, Msc
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Foal owners have struggled with controlling R. equi and the infections it causes for years.
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 concentrations, and ultrasonographic and 
radiographic exams. But Giguère cautions 
that veterinarians should use a bacterio-
logic culture or a polymerase chain reac-
tion (PCR) test for the VapA protein, along 
with a cytological exam of the tracheo-
bronchial aspirate, to definitively diagnose 
pneumonia caused by R. equi bacteria.

“A PCR test is slightly more sensitive 
than the other tests; however, the culture 
offers the advantage of detecting other 
bacterial pathogens present and permits 
in vitro susceptibility testing of the recov-
ered pathogens,” Giguère said. “As a result, 
PCR amplification of the VapA gene may 
be done in association with, but should 
not replace, bacterial culture.”

Giguère added that foals should be test-
ed for R. equi infections at the first sign 
that they might be ill: “Early diagnosis is 
of paramount importance for successful 
therapy of infected foals.”

epidemiology
Noah Cohen, VMD, MPH, PhD, Dipl. 

ACVIM, professor of Large Animal Clinical 
Sciences at Texas A&M University’s College 
of Veterinary Medicine & Biomedical Sci-
ences, presented a study on the epidemiol-
ogy (“scientific discipline concerned with 
quantifying the distribution of disease and 
determinants of disease and health in pop-
ulations “) of R. equi.

In his presentation he reviewed pub-
lished research about why some foals 
contract R. equi pneumonia in the same 
environment where other foals do not, and 
why R. equi is prevalent at some farms but 
virtually nonexistent at others.

According to Cohen, virulent (disease-
causing) R. equi has been isolated from 
several sources on breeding farms includ-
ing feces (from both foals and their dams), 
horse feed, the soil, and the air. Especially 
at farms with high concentrations of foals, 
Cohen says it’s likely that all foals are ex-
posed to the disease-causing bacterium, 
but only a small portion of foals actually 
contract pneumonia.

He noted in the study that the concen-
tration of virulent (disease-causing) R. 
equi in the dams’ feces was not related to 
the risk of a foal developing pneumonia 
caused by the bacterium; in other words, 
mares shedding more R. equi in their fe-
ces did not appear to explain the disease. 
However, that study also observed that 
nearly all mares shed virulent R. equi in 

their feces during the period shortly after 
birth of foals.

There might be genetic factors that in-
fluence a foal’s susceptibility to R. equi, he 
said, as veterinarians in the field report 
that some mares have had multiple foals 
that have contracted the disease. Moreover, 
variations in the DNA sequence (known as 
polymorphisms) for several genes have 
been associated with somewhat greater 
risk of disease. He also suggested that 
some foals could just be particularly im-
munologically susceptible to the disease.

No matter the cause, he stressed that 
more research is needed to obtain more 
accurate information about what predis-
poses some foals to contract R. equi.

Cohen also examined why some breed-
ing farms seem to have a higher preva-
lence of R. equi than other farms. Again, 
combing through the available data pro-
vided few definitive answers.

“The density of mares and foals per acre 
seems to be positively correlated with in-
cidence of R. equi pneumonia,” he noted. 
Foaling at pasture also may reduce risk of 
this disease, but more work is needed to 
confirm existing observations.

Cohen also explained that in the stud-
ies he examined, R. equi seemed to occur 
at “well-managed farms that use practices 
generally deemed to be desirable for pre-
venting infectious diseases of foals.

“This association is not likely causal,” 
Cohen wrote. “But it does indicate that 
practices effective for preventing other in-
fectious diseases of neonates are of limited 
benefit against R. equi.”

The take-home message, Cohen said, is 
that researchers don’t yet understand why 
some foals contract the disease while oth-
ers in the same environment do not. Some 
farm-level interventions such as reduc-
ing density of mares and foals and foal-
ing at pasture need to be systematically 
 evaluated.

Control/Prevention
For years foal owners have struggled 

with controlling R. equi and the infections 
it causes—some farms manage cases an-
nually, despite following strict farm man-
agement strategies to reduce the risk of 
infection. Resulting pneumonia and diar-
rhea can be deadly for foals, and treating 
survivors is costly and labor-intensive.

Cohen said preventing and controlling 
R. equi infections might be the ideal way 

to deal with some farms’ recurrent R. equi 
problems. However, finding the means to 
prevent and control R. equi infections is 
still a challenge that researchers face.

Cohen explained that two options for 
controlling and preventing R. equi infec-
tions were recently the subjects of several 
peer-reviewed studies: chemoprophylaxis 
and immunoprophylaxis.

Chemoprophylaxis (the use of antimi-
crobial agents to prevent foal pneumonia), 
was considered as an option for prevent-
ing R. equi infections, Cohen said. He cit-
ed two studies in which researchers used 
azithromycin in an attempt to prevent 
infections, one of which showed a 76% 
reduction in the risk of contracting an in-
fection. The other study, however, showed 
little difference between the infection risk 

of foals treated with azithromycin and 
those untreated. Cohen said the reason 
for the discrepancies in the results is un-
known. But the reason for the discrepancy 
is moot; using azithromycin for prevent-
ing R. equi infections should not become 
common practice because it could create 
microbial-resistant bacteria in the foal and 
its environment. If the foal subsequently 
contracts an R. equi infection, the prog-
nosis would be worse due to the resistant 
bacteria (which can be shed by carriers 
and picked up by other foals, resulting 
in them contracting a resistant form of 
 infection).

Cohen also discussed the option of im-
munoprophylaxis (immune system modi-
fiers) to prevent R. equi infections. He said 
that despite extensive research into devel-
oping a vaccine, no such product has been 
effective against R. equi infections.

The only clinically acceptable prevention 

 In the absence of a 
preventative strategy,  
further application,  

evaluation, and develop-
ment of screening tests are 
greatly needed to address 

this important health  
issue in foals. 
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method, Cohen said, is the administration 
of hyperimmune plasma (which contains 
high levels of antibodies against R. equi) 
to young foals via transfusion shortly after 
birth and possibly again at 3 to 4 weeks of 
age. Hyperimmune plasma is thought to 
provide passive immunity to treated foals 
against R. equi and reduce the incidence of 
pneumonia caused by this bacterium.

Cohen adds that although observational 
studies haven’t produced uniform evidence 
of effectiveness, the cumulative interpre-
tation of published studies indicates that 
plasma transfusion has reduced the risk of 
foals contracting R. equi infections.

“There is tremendous need for the devel-
opment of a highly effective preventative 
strategy,” Cohen said in his study. “In the 
absence of a preventative strategy, further 
application, evaluation, and development of 
screening tests are greatly needed to address 
this important health problem of foals.”

Antimicrobial Combo Targets R. equi
The ideal treatment for R. equi infec-

tion remains debatable because of the 
lack of research comparing the efficacy of 
each possible treatment in foals. However, 
according to Giguère, current evidence 
suggests that the most successful treat-
ments include a combination of the drug 
rifampin and a macrolide (a class of anti-
microbial drugs). He reviewed treatments 
for R. equi pneumonia.

Giguère said that veterinarians have 
used the combination of rifampin and 
erythromycin (a macrolide) since the 
1980s, and with this strategy they have 
drastically reduced the number of fatalities 
resulting from R. equi pneumonia, at least 
compared to historical data.

“The combination of a macrolide and 
rifampin is synergistic both in vitro (in the 
laboratory) and in vivo (in a live animal), 
and the use of the two classes of drugs re-
duces the likelihood of R. equi resistance to 
either drug,” he said. Giguère added that ri-
fampin and macrolides are liquid-soluble, 
a trait that “allows the drugs to penetrate 
cell membranes.”

In addition to erythromycin, veteri-
narians have begun using two more re-
cently developed macrolides to treat R. 
equi  infections. Both azithromycin and 
clarithromycin have more modern chemi-
cal properties, meaning a smaller amount 
of drug is required to be effective, and the 
drug can be administered less frequently. 

Both characteristics result in fewer doses 
for the horse.

Giguère mentioned that there is a need 
for newer antimicrobial agents that are 
long-acting and require less frequent ad-
ministration. However, the two long- acting 
macrolides currently available in the Unit-
ed States (tulathromycin and tilmicosin) 
are poorly active against R. equi. As a re-
sult, their use for treating R. equi infections 
is not recommended.

In addition to the macrolide antimicro-
bial agents, Giguère mentioned a few alter-
native classes of drugs that can be used for 
foals with R. equi pneumonia. One treat-
ment option that might be successful in 
some foals is an oral dose of doxycycline 
in combination with rifampin. Finally, he 
said the antibiotic drug chloramphenicol 
has some activity against many R. equi 
strains, but it carries with it a health risk to 
the humans administering it. 

R. equi Immunity and the Foal
Why is it that only foals are affected by 

R. equi pneumonia? According to M. Julia 
B. Felippe, DVM, MS, PhD, Dipl. ACVIM, 
of Cornell University’s College of Veteri-
nary Medicine, one of the contributing 
factors is that some aspects of the foal’s 
immune system take time to develop and, 
thus, contribute to susceptibility to dis-
ease. Felippe summarized research find-
ings on the topic at the convention.

“The unique susceptibility of young 
foals to R. equi disease is still puzzling, 
despite many studies investigating their 
innate and acquired immune systems,” 
Felippe said. Part of the puzzling aspect 
is why only certain foals contract the dis-
ease, while other foals remain healthy.

Despite the fact that many foals with 
naive immune systems (they haven’t been 
exposed to the pathogen in question be-
fore) are exposed to R. equi, only some of 
them develop disease in the face of that ex-
posure. According to Felippe, this points 

towards some foals having individual risk 
factors that make them more susceptible 
to the R. equi bacterium.

Felippe explained that the foal must 
have both innate and acquired immunity 
for complete protection from R. equi bac-
teria. The innate immune system recogniz-
es the presence of organisms without the 
need of previous exposure. Some cells of 
the innate immune system of the foal are 
very effective in killing extracellular (out-
side cells) pathogens, including R. equi.  
But the interaction of the innate with the 
acquired immune system seems necessary 
for protection against disease.

She added that acquired immune re-
sponses develop after R. equi exposure, 
and are carried out by a variety of “T- 
helper” cells, which scientists call “Th 
cells.” Each Th cell plays a different role 
in fighting diseases. For example, in the 
horse Th-1 cells support an immune re-
sponse to fight intracellular (within cells) 
infections, while Th-2 cells promote an-
tibody production for protection against 
extracellular organisms.

According to Felippe, recent studies 
have indicated that foals can develop Th1 
immunity as a defense against R. equi. 
She said this is the type of immune re-
sponse that adult horses produce when 
challenged with experimental infection 
in scientific studies; such a response indi-
cates that some foals can defend against 
R. equi. The question remains if, for some 
foals, this type of response takes longer to 
become effective, creating the window of 
susceptibility to the organism.

Additionally, she examined the possibil-
ity of antibodies providing immunity for 
the foal against R. equi. Although a protec-
tive effect of antibodies on the bacterium 
has been shown in vitro (in the laboratory, 
not in the live horse), studies evaluating 
the use of plasma products enriched with 
antibodies against R. equi have contrast-
ing results in the field. Nevertheless, co-
lostrum and plasma products supply at 
birth essential antibodies for the optimal 
function of the cells of the innate immune 
system, until the foal can produce its own 
antibodies through the acquired immune 
system.

Felippe concluded that while scientists 
have made strides in understanding how 
R. equi affects foals, further studies are re-
quired to uncover how—and why—it only 
affects certain foals.

The antibiotic drug 
chloramphenicol has some 

activity against many r. 
equi strains, but it carries 
with it a health risk to the 
humans administering it.
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“Many current studies (are investigat-
ing) the pathogenic mechanisms in the 
early stages of infection,” she said, adding 
that the goal is to develop better preventive 
methods, including immunomodulators 
(drugs that alter the immune system), vac-
cines, and herd management techniques.

The hunt for effective New 
 Antibiotics Continues

It isn’t for lack of effort that the equine 
industry still doesn’t have new options for 
treating R. equi pneumonia in foals. Ac-
cording to Cohen, he and his colleagues 
are well aware that veterinarians are in 
dire need of better antibiotic alternatives. 
“Treatment of foals with R. equi pneumo-
nia is generally prolonged, making treat-
ment both expensive and labor-intensive,” 
said Cohen. “Currently, the treatments 
of choice are a combination of the drug 
rifampin with azithromycin, clarithromy-
cin, or erythromycin.”

The latter three drugs are members 
of a family known as macrolides. Cohen 

 explained the significance of macrolides, 
noting, “To date, alternatives to macrolides 
for effective treatment of R. equi pneu-
monia in foals have not been identified. 
Thus, when new macrolide treatments 
are developed, there is considerable inter-
est among equine practitioners and farm 
managers about the prospects of using 
these new macrolides to treat foals with 
 pneumonia.”

One of the disadvantages of azithromy-
cin, clarithromycin, or erythromycin is 
that these must be administered at least ev-
ery 24 hours. Because treatment is gener-
ally prolonged, availability of a macrolide 
that could be administered less frequently 
to foals is desirable. 

Tulathromycin is a long-acting inject-
able macrolide antibiotic, and data from 
Germany has suggested tulathromycin 
was useful for managing abscessing pneu-
monia in foals at a large breeding farm. 

Cohen et al. therefore tested tulathro-
mycin and 14 other antimicrobials on 98 
different types of R. equi bacteria grown 

in laboratory culture dishes (they tested 
these drugs in vitro, or in the laboratory, 
rather than the live horse). They wanted to 
determine if any of these drugs might be 
potentially beneficial in live foals with R. 
equi infections. 

“Unfortunately, we found tulathromycin 
had poor activity against R. equi,” Cohen 
said. “It appeared that it would be impos-
sible to achieve therapeutic concentrations 
of tulathromycin  in blood or tissues.” 

Giguère is also well aware of the need for 
new drugs for treating R. equi  infections. 

“There are other long-acting macrolides 
with good in vitro activity against R. equi 
that are currently available for use in cattle 
in other countries,” he said. “These agents 
are currently being studied in foals here in 
the U.S. Some viable options do seem to 
be upcoming.” h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the R. equi Pneumonia in Foals video, 

TheHorse.com/Video.aspx?vID=476.
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Practical Assisted reproduction
Technology is an amazing thing— 

especially technology that allows veterinar-
ians to produce live foals from horses with 
very poor fertility and even from those that 
have died. A number of assisted reproduc-
tive technologies (ART) for horses have 
been optimized for commercial use, and 
veterinarians discussed these in detail.

“For the equine practitioner, applica-
tion of ART can range from simply send-
ing ovaries to a laboratory after a mare’s 
untimely death to setting up complete 
oocyte and embryo culture systems in a 
practice,” began Katrin Hinrichs, DVM, 
PhD, Dipl. ACT, professor of veterinary 
physiology and pharmacology and Patsy 
Link Chair in Mare Reproductive Studies 
at Texas A&M University. She discussed 
several ART methods and techniques as 
follows.
Postmortem Shipment of Ovaries If a mare 
dies but the owner still would like foals 
from her, her ovaries can be harvested 
immediately and oocytes (egg cells) from 
them can be matured in the laboratory, 
then placed in a recipient mare for fer-
tilization and gestation (more on oocyte 
transfer in a moment). Alternatively, those 
matured oocytes can be fertilized in the lab 
(using intracytoplasmic sperm injection, 
ICSI, or injecting a sperm cell directly into 
the egg; more on this in a moment). The 
fertilized eggs are cultured in the lab and 
resulting embryos can be placed in recipi-
ent mares for gestation.

The best success rates with this meth-
od are achieved when oocytes are re-
covered less than eight hours after the 
mare’s death, said Hinrichs. She add-
ed that  ovaries recovered from mares 
 following barbiturate overdose (custom-
arily used for euthanasia) and those re-
covered from live mares under general 
anesthesia had all yielded live foals, and 
that these ovaries should be kept at body 
temperature for short trips of less than 
two hours, or at room temperature for 
longer trips. She also recommended the 

use of  high-quality semen for these oo-
cyte transfer situations, given the limited 
oocytes available.

Historically, researchers have reported 
success rates of 32% when they’ve trans-
ferred harvested oocytes into recipients 
for fertilization, noted Hinrichs. They 
achieved rates of 63% when oocytes were 
fertilized via ICSI and embryos were 
placed in recipients.

It’s also possible to harvest the oocytes 
from ovaries and ship those; Hinrichs de-
scribed the harvesting and handling pro-
cedures that she and her colleagues have 
found successful in their laboratory at 
Texas A&M.
Oocyte Recovery from Live Mares Sometimes 
a mare’s oocytes are fertile, but she can’t 
maintain a pregnancy because of uterine 
problems. For these mares, veterinarians 
can surgically harvest mature or imma-
ture oocytes for fertilization and/or trans-
fer into recipient mares. Each oocyte type 
has its advantages. It’s easier to harvest 
mature oocytes from pre-ovulatory fol-
licles, said Hinrichs, but these oocytes are 
very sensitive to temperature and other 
environmental influences; thus, shipping 
and handling can compromise their vi-
ability. In contrast, immature follicles are 
more resource-intensive to harvest and 
yields can be low, but they’re less fragile.
Oocyte Transfer This method is “currently 
the most effective method for getting a 
foal from a mare’s isolated oocyte,” said 

 Hinrichs. Some studies have reported 
pregnancy rates of up to 83% with this 
 procedure, in which a recovered oocyte 
is transferred into the oviduct of a recipi-
ent mare, then the recipient is inseminat-
ed. These success rates were achieved in 
healthy, fertile horses; she estimated that 
in practice, when subfertile horses are 
used, success rates might be around 35% 
per cycle.
In Vitro Fertilization In vitro fertilization (IVF) 
in humans, where a sperm and egg are put 
together in culture and allowed to fertilize, 
doesn’t work well in horses because the 
sperm don’t usually penetrate the egg’s out-
er covering. However, Hinrichs described 
one IVF study in which researchers found 
that inducing hyperactive sperm movement 
resulted in a 60% fertilization rate, thus 
“opening up an exciting area for further 
investigation in equine IVF,” commented 
Hinrichs. Although embryos have not de-
veloped after fertilization with this strategy, 
researchers continue to work on it.

“Establishment of effective methods 
for standard IVF would allow use of this 
ART in many equine practices, because it 
alleviates the need for micromanipulation 
equipment and associated expertise,” said 
Hinrichs.
Intracytoplasmic Sperm Injection (ICSI) As 
mentioned earlier, this technique involves 
injecting a single sperm into an oocyte in 
the laboratory, and is thus useful when 
fertilizing harvested oocytes and/or when 
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Texas A&M researchers have biopsied equine embryos successfully for genetic testing; these embryos 
have normal pregnancy rates and can be frozen for storage more effectively than in the past. 
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only a limited amount of viable sperm is 
available for use (such as when there are 
limited quantities available, or the stallion 
is subfertile or deceased). Fresh and fro-
zen semen can be used.

Typically, 20 to 35% of oocytes subject-
ed to ICSI produce embryos that can be 
transferred. Pregnancy rates after transfer 
of embryos produced with this procedure 
have increased with improved embryo cul-
ture conditions, and they were as high as 
83% in one report. Although no published 
reports exist on the health of foals pro-
duced with ICSI, Hinrichs reported that 
Texas A&M-produced ICSI foals were all 
normal and healthy from birth.
Cloning (Nuclear Transfer) Only four labo-
ratories have reported the birth of foals 
produced by cloning of cells from adult 
horses. Cloning involves harvesting a 
small piece of subcutaneous tissue from 
a donor animal using sterile techniques, 
removing the nucleus (genetic material) 
from one of the cells, and transferring 
the material into an oocyte that has had 

its genetic material removed. Pregnancy 
rates approach that of normal breeding 
methods, although about half those em-
bryos are lost throughout gestation, said 
Hinrichs. She estimated that in her lab 
about 30% of transferred cloned embryos 
produce live foals, which is “very efficient 
compared to other species.”

While many think of cloning as a way 
to reproduce a proven performance horse, 
Hinrichs reported that cloned foals have a 
higher incidence of health problems such 
as maladjustment and contracted tendons 
just after birth (which could affect adult 
athletic ability), and as such they might be 
best used as breeding animals rather than 
performance ones.

Another factor in cloning is that al-
though some breed and competitive as-
sociations will accept cloned foals as 
competitors, most breed registries won’t 
register cloned foals largely because of 
a mitochondria issue. Mitochondria are 
tiny organelles within cells that synthesize 
energy to carry out the cell’s functions, 

explained Hinrichs, and they come from 
the oocyte that receives the donor’s genet-
ic material. Those mitochondria could be 
from any breed of horse, and variation in 
mitochondria from the donor’s mitochon-
dria could theoretically offer variations in 
growth, stamina, and possibly other traits 
compared to the original animal. “No real 
information is available on the effect of 
mitochondrial origin in the horse,” Hin-
richs added.

This is an issue for cloned mares, but 
not for stallions, because mares will pass 
on their mitochondria via their oocytes, 
whereas stallions will not. Texas A&M re-
searchers are currently studying cloning 
using oocytes from mares of the same ma-
ternal line as the genetic material donor, 
reported Hinrichs.

“That way you’d get a foal with the same 
mitochondria as the original horse,” she 
explained.
Embryo Biopsy for Genetic Testing If an 
embryo is being handled in the lab, why 
not test it for genetic diseases (such as 
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hyperkalemic periodic paralysis (HYPP) 
or hereditary regional dermal asthenia 
(HERDA) before putting it in a recipient 
mare that will carry it to term? Hinrichs 
reported that Texas A&M researchers have 
recently published a description of a tech-
nique whereby embryos are biopsied for 
testing, and the embryo recipients still 
have a normal pregnancy rate of 83%. 
Foals born from biopsied embryos were 
normal, she added.

“This technique should allow horse 
breeders to avoid the production of in-
dividuals affected with these devastating 
genetic diseases,” she said. “We anticipate 
that this technique will allow for the even-
tual elimination of these diseases from the 
industry altogether.”

So far, the researchers have had about 
a 75% success rate in detecting genetic 
disease with this method, which is techni-
cally challenging to perform on just a few 
cells. “This is not yet clinically applicable; 
75% accuracy is not accurate enough yet 
for me,” Hinrichs commented.

Embryos might be implanted before test 
results are complete, but the test  results might 
lead a producer to  terminate a  pregnancy if 
the foal is diseased. Or,  alternatively, the em-
bryo can be preserved  using the last proce-
dure Hinrichs  discussed —vitrification, or 
freezing for storage.
Embryo Freezing (Vitrification) Although 
veterinarians have been freezing small 
embryos successfully for many years, their 
efforts at freezing larger embryos have not 
fared as well, Hinrichs reported. However, 
in the course of researching embryo bi-
opsy, Texas A&M University researchers 
discovered that large biopsied embryos 
had good survival rates after freezing, and 
their implantation resulted in pregnancy 
rates greater than 50%.

“It is possible that blastocyst collapse 
(collapse of the rounded embryo’s shape 
when cells were removed and less fluid 
was contained inside) may allow even 
standard cryopreservation procedures to 
be performed; this is a currently develop-
ing area,” said Hinrichs.

“The year 2010 brings to an end a decade 
of amazing progress in equine ART,” she 
concluded. “The next decade should show 
a notable increase in efficiency and acces-
sibility of many equine ART  procedures.”

Nature vs. Nurture
The phrase “nature vs. nurture” is usually 

used to refer to the debate over which has 
a greater impact on a person’s personal-
ity and preferences—genetics or environ-
ment/rearing. But for this article, we’ll use 
it in the context of fetal programming, or 
what makes a foal develop into a physical-
ly healthy (or not so healthy) horse. Hint: 
Nature and nurture in this case are sci-
entifically proven to be intertwined, with 
nurture (environment) affecting genetic 
expression even in later generations and 
genetics obviously controlling much of a 
young horse’s development.

“The athletic performance of horses may 
be highly susceptible to fetal program-
ming,” said Carey Satterfield, PhD, assis-
tant professor of animal science at Texas 
A&M University. Thus, our management 
of the pregnant mare and young foal could 
help that foal run faster, spin harder, and/or 
jump higher as an adult —or the  opposite.

Satterfield delivered an in-depth talk on 
the relatively new (to horses) field of epige-
netics, or the study of changes in physical 

characteristics occurring independently of 
genetic changes. To date, few epigenetic 
studies have focused on horses, but the 
bit of research that exists, plus findings 
in other species, have opened the door to 
a universe of possibilities—both helpful 
and harmful—for manipulating the physi-
cal characteristics of our children and the 
animals we raise.
How Nurture Affects Nature “The question 
of nature vs. nurture is unanswerable,” 
stated Satterfield at the convention. “Na-
ture and nurture can’t be separated be-
cause nurturing can alter gene expression 
(nature).”

That doesn’t mean that hot weather 
or nutrition changes alter a person’s or 
 animal’s genetic code or DNA; rather, a 
variety of conditions can change how the 
organism “uses” its DNA. The genetic code 

is unchangeable, but various genes within 
it are “switched on or off” to generate ap-
propriate proteins as needed. For exam-
ple, genes that control the development 
of bones, manes/tails, or internal organs 
switch on at the right time during gesta-
tion to create those structures, then switch 
off once they have done their jobs.

Another way to look at DNA vs. gene ex-
pression is to consider that every cell in an 
organism has the exact same DNA (organ 
transplants aside), but hoof and heart tis-
sue, for example, are clearly very different. 
Why? Because different genes within that 
DNA are switched on in each tissue type.

Genes switch on and off in response to a 
host of factors (such as injury, disease, or 
change in diet), in all ages of individuals. 
However, the younger the organism, the 
more flexible or “plastic” its gene expres-
sion is. “The embryonic state is the most 
plastic one,” explained Satterfield. “With 
increasing age, plasticity decreases. Adults 
are pretty set in stone, but the fetus is very 
plastic and can adapt to its environment. 
Plasticity continues until weaning.

“The fetus seeks cues to its environment, 
so it can develop to provide the phenotype 
(physical characteristics) it needs to maxi-
mize its survival once it’s born (fetal pro-
gramming),” he went on. “The adaptive 
process is rooted in evolution and likely 
intended to provide an advantage to the 
fetus after birth. The problem is when the 
external environment is improperly pre-
dicted, then the offspring develops adult 
disease (because it developed to match an 
environment it doesn’t live in).

“For example, a poorly nourished fe-
tus would predict that nutrient availabil-
ity will be scarce later in life and develop 
an extremely efficient metabolism,” he 
continued. “If, in fact, the nutrient avail-
ability is high later in life, this metabolic 
 efficiency would result in the deposition of 
fat. Indeed, some horses are described as 
‘easy keepers’—a ‘condition’ that may re-
sult from the metabolic programming of 
the fetus in utero.

“Equine conditions such as obesity, 
metabolic syndrome, and laminitis could 
all have fetal origins,” he commented.

Another aspect of fetal programming is 
that timing is everything, Satterfield said. 
“Not all organs grow at the same time or 
at the same rate,” he explained. “The same 
environmental cue can have very differ-
ent responses depending on the timing of 
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 administration to the fetus.”
Research in Other Species Satterfield de-
scribed several studies in humans, sheep, 
and rats to illustrate the impacts of fe-
tal programming on later health. Many 
studies focus on undernutrition, because 
as he noted, “In livestock, drought dur-
ing gestation is the most common cause 
of a mismatched prenatal and postnatal 
 environment.”
■  Human mothers who gave birth during 

the Dutch potato famine (mid-1940s) 
had smaller offspring than normal, and 
females born to those mothers also had 
smaller offspring than normal despite 
healthy diets, suggesting a heritable epi-
genetic alteration.

■  Mothers exposed to famine (in general) 
have children who are predisposed to 
diabetes, obesity, cardiovascular disease, 
microalbuminuria (a kidney problem), 
schizophrenia, other neurologic disor-
ders, higher cholesterol, and reduced 
growth (height).

■  Rats fed low-protein diets gave birth to 
pups who had increased systolic blood 
pressure (the first/higher number in a 
blood pressure reading) compared to 
controls. Pups of those offspring also 
had higher blood pressure than controls 
(whether one or both grandparents had 
had low-protein diets).

■  Reduced or low birth weight has been 
correlated with increased risk of death 
from adult coronary heart disease in 
men and women.

■  Fetal programming effects can vary with 
gender as well; one study found that 
ewes fed diets deficient in methionine 
(an amino acid) for 30 days had male 
lambs with higher resting blood pres-
sure at one year of age; females did not 
have abnormal blood pressure. “It is im-
perative that we use caution when giv-
ing nutritional supplements to pregnant 
mares, because using an inappropriate 
type, dose, or combination may have 
permanent consequences on the devel-
oping fetus,” Satterfield commented.

■  Also in sheep, one study compared three 
groups of initially obese ewes: One with 
an ad libitum (unrestricted) diet dur-
ing pregnancy, one on an initially unre-
stricted diet followed by a diet with 65% 
of the recommended calories (to simu-
late obese women losing weight during 
pregnancy), and one fed at 100% of rec-
ommended calories during  gestation. 

The ewes on the heavily restricted diet 
lost weight quickly at the beginning, 
then more slowly, and had significantly 
lighter offspring than the other groups. 
The lambs of obese ewes on unrestrict-
ed diets weighed the same as those on 
the recommended diet at birth, but had 
50% more lipid (fat) content in their 
bodies and thus less muscle. After birth 
they also grew more slowly.

■  Behavioral characteristics can be modi-
fied and inherited as well; Satterfield dis-
cussed a study in which     licking/ grooming 
(LG) behavior of mother rats towards 
pups in their first week of life could 
be modified by changing the amount 
of methionine in the diet or by adding 
stress to the environment. Changes in 
licking/grooming behavior were found 
to be passed to offspring, suggesting that 
an animals’ behavior and response to 
behavior modification (i.e., training of 
horses) could be affected by the genetic 
results of the mother’s experiences.

■  Additionally, female pups of low-LG 
mothers were found to have higher lev-
els of sexual receptivity. If these findings 
are extended to horses, Satterfield com-
mented, “Perhaps increased mothering 
could serve as a preventive treatment 
for later heat-related behavior that in-
terferes with a filly’s performance.”

■  Finally, pups of rats fed high-fat di-
ets had altered cardiovascular (heart/ 
circulatory system) function and insulin 
resistance at one year of age. Satterfield 

notes that similar research is currently 
in progress on horses at Texas A&M.

Research in Horses Although epigenetic 
research in the horse is sparse, Satterfield 
discussed a few studies on point. First, the 
mare is well known for her ability to con-
trol the size of her fetus, noted Satterfield; 
in previous studies, Thoroughbred embry-
os have been implanted in pony mares and 
vice versa. The pony mares bore 37% small-
er Thoroughbred foals than Thoroughbred 
mares, while Thoroughbred mares bore 
more than 50% larger pony foals than the 
pony mares. The differences in size with 
breed of the recipient mare continued to be 
apparent several months after foaling, and 
show the effects of recipient mare choice 
on fetal size/postnatal development—this 
is useful information to keep in mind when 
planning embryo transfer.

He also mentioned a study in which 
foals from mares on high-starch diets had 
lower insulin sensitivity (a factor in meta-
bolic disease) through 160 days of age than 
foals from mares on low-starch diets.

“Epigenetic changes are likely to play an 
important role in later health and disease, 
and they can occur in response to transient 
environmental influences,” he concluded. 
“We really don’t know how long exposure 
has to be (to have an effect on the foal), 
but at different times the same factor can 
have different impacts. Much more work 
is needed.

“Now that you’re aware of it, start look-
ing for this epidemiological evidence and 
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bring it to those of us who can test it ex-
perimentally and answer the questions,” 
he urged the veterinarians in attendance.

subfertile Breeding stallions: 
Management strategies

“Stallions do not become sires because 
of reproductive capability,” began Dickson 
Varner, DVM, MS, Dipl. ACT, professor 
of large animal medicine and surgery at 
Texas A&M University. “They’re selected 
based on performance, pedigree, and con-
formation—reproductive ability is last. 
The equine breeding industry abounds 
with stallions whose level of fertility is less 
than optimal.”

Varner discussed several cases of breed-
ing stallion subfertility, along with semen 
and breeding management strategies 
that effectively increased those stallions’ 
fertility. Some involved live cover pro-
grams, while others involved artificial 
 insemination.

“Are we acting unethically when we en-
hance fertility in stallions?” he asked the 
audience. “It’s not a black and white issue. 
It is difficult at present, except in isolated 
circumstances, to differentiate between 
heritable and nonheritable causes of re-
duced fertility.”

The first step in improving breeding 
stallion fertility, he said, is to assess a stal-
lion’s breeding records to discover the 
circumstances that result in low fertility. 
The problem could be with the stallion, 
mares, and/or their management. In the 
case of the mares, for example, he refer-
enced one stallion that had above-average 
pregnancy rates per cycle for maiden and 
foaling mares, but lower rates for barren 
mares (which clearly had lower fertility). 
That latter group could lead you to under-
estimate the stallion’s fertility if you didn’t 
analyze the mares as well as the stallion.

Management factors can also come into 
play, and they might depend on the stal-
lion. For example, he described a compari-
son of two stallions, one with a pregnancy 
rate that increased with increasing num-
bers of covers in a day. The other stallion 
had lower pregnancy rates with increasing 
number of covers in a day and higher preg-
nancy rates after periods of sexual rest.

“For the first stallion, the more you 
breed him the better he gets —you’d want 
to have a large book of mares and keep 
some test mares around for him to breed if 
there are no commercial mares available,” 

Varner explained. “The second would do 
better with a smaller book.”

Other techniques to improve fertility in 
live cover programs include:
■  Breeding stallions to test mares in the 

off season, as many stallions have lower 
fertility after extended periods of sexual 
rest.

■  Using reinforcement breeding (col-
lecting a dismount semen sample, 
 filtering/extending it, and placing this 
in the mare immediately). Some stal-
lions tend to dismount early, and this 
can help those stallions considerably 
(if permitted by the registering organi-
zation). This practice also helped one 
stallion’s pregnancy rate following a 
kick in the groin, until he recovered 
from that injury. “Overall, it  appears 
that reinforcement breeding can 
 improve pregnancy rates in approxi-
mately 60% of Thoroughbred stallions, 
given the experimental figures avail-
able,” Varner commented.

Tips for AI Programs For breeds whose reg-
istries allow artificial insemination, there 
are a few techniques that can improve stal-
lion fertility; Varner focused on centrifu-
gation of sperm and deep-horn low-dose 
insemination techniques.

When semen is collected for artificial 
insemination, it is often centrifuged (spun 
for a short time) to increase the concentra-
tion of semen in the end of the tube and 

thus maximize sperm harvest, as Varner 
put it. The downside is that sperm can be 
damaged by this practice, so methods that 
maximize sperm quality and recovery rates 
would be ideal. One point he made was 
that discussions of centrifugation tech-
nique should focus on centrifugal forces, 
not revolutions per minute, as differently 
sized centrifuges will yield different forces 
even if spinning at the same RPMs.

Another point was that conical-bottom 
and nipple-bottom tubes can both be ef-
fective for centrifugation, but Varner rec-
ommended that nipple-bottom tubes be 
used when sperm numbers are low or 
when more seminal plasma needs to be 
removed.

He also described some cushioned cen-
trifugation strategies that use a cushion 
medium in the tube, which is “like a little 
trampoline” that cushions the sperm at the 
bottom of the tube during centrifugation 
rather than allowing them to be crushed 
or suffer concussive injury.

Next, he discussed discontinuous den-
sity gradient usage during centrifugation, 
a process which helps separate sperm that 
are damaged from those that aren’t. The 
end result, Varner reported, is improved 
quality of recovered semen; this has been 
helpful in commercial situations as well as 
experimental ones.

Finally, he discussed deep-horn, low-
dose insemination techniques, which  offer 
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the potential to breed more mares per 
collection by using a dose of semen that 
can be 200-500 times smaller (in terms 
of sperm numbers) than a typical dose. 
This smaller dose is placed at the tip of 
the uterine horn with a dominant follicle 
rather than in the uterine body.

“Breeding and semen-manipulation 
strategies can be applied to maximize the 
fertility of these stallions and to extend 
their productive lives,” he concluded. 

embryo recovery Procedures and 
Collection success: a review

Since the first live foal produced by em-
bryo transfer was born in 1974, the proce-
dure has become one of the most popular 
assisted reproduction options for breeders 
with mares who are valuable or for mares 
that are to remain in competition.

Patrick M. McCue, DVM, PhD, Dipl. 
ACT, associate professor of equine sci-
ence at Colorado State University (CSU), 
reviewed the results of more than 490 
embryo recovery procedures performed 
at CSU between 2004 and 2008. He dis-
cussed the flush techniques commonly 
used and the success rates of retrieving 
embryos from mares of various ages and 
reproductive status.

According to McCue, a majority of em-
bryo flush procedures are attempted at 
Day 7 or 8 after ovulation. Flushes may be 
performed on Day 6 or early on Day 7 in 
an attempt to recover small embryos for 
cryopreservation (freezing). He typically 
uses four liters of fluid in an initial series 
of flushes, and he proceeds with another 
liter or two if an embryo isn’t recovered 
during the first round. 

The average embryo collection success 
rate of young mares (<15 years of age) was 
57.1%, while the embryo recovery rate of 
older mares (≥15 years of age) was 39.4%. 
In addition, he noted that embryo collec-
tion success was significantly lower in 
mares that experienced prolonged uterine 
inflammation after mating (i.e., a pro-
longed period of fluid accumulation).

The vast majority of mares were flushed 
on one day only. However, the group per-
formed a re-flush the next day on 31 mares 
if no embryos were recovered on the first 
attempt. Embryos were recovered on only 
three of the next-day flush attempts and 
a majority of the next-day flushes had 
uterine debris present. Based on the low 
recovery rate, it was recommended to only 

perform an additional flush the next day if 
the mare was not going to be available for 
another embryo transfer cycle.  

McCue and his team recovered a total of 
257 embryos during the study. More than 
97% of those embryos were recovered in 
“excellent” or “good” condition. Only six 
embryos were recovered in “poor” condi-
tion. McCue noted that it’s rare to retrieve 
an embryo from a mare that was in “poor” 
condition or one that is not viable since 
most of these embryos are likely retained 
in the oviduct.

Additionally, he noted that mares bred 
with cooled semen had a 51.9% recovery 
rate, and mares bred with frozen semen 
had a 33.3% recovery rate. It was interest-
ing to note that embryos recovered from 

mares bred with frozen semen were slight-
ly smaller than embryos recovered from 
cycles in which mares were bred with ei-
ther fresh or cooled-transported semen.

Finally, McCue said that the team re-
covered three unfertilized oocytes (eggs) 
out of the 490 flushes performed, and in 
one case a fertilized embryo was recovered 
with an unfertilized oocyte. In the horse, 
unfertilized oocytes are usually retained 
in the oviduct, while fertilized embryos 
produce a special type of prostaglandin 
(PGE2) that allows the transport of the em-
bryo down the oviduct and into the uterus. 
Recovery of an unfertilized oocyte usually 
means that it was transported down the 
oviduct along with a viable embryo and 
that a viable embryo should be present.

stallionlike Behavior in Mares
Stallions are commonly known to be 

feisty, fresh, and sometimes difficult to 
handle, largely attributable to the testos-
terone coursing through their bodies. But 
when mares begin to display aggressive 
or stallionlike behavior, the reason for the 

atypical behavior can be less obvious.
Monica Morganti, DVM, a resident in 

veterinary medicine at the University of 
California, Davis, presented a study in 
which she examined the role the adrenal 
glands play in causing mares to exhibit 
stallionlike behavior.

The stallionlike behaviors that mares 
sometimes exhibit include stallionlike vo-
calizations, aggressive attitudes towards 
handlers and other horses, and regular 
performance of the flehmen response. 
These mares may also have elevated tes-
tosterone levels.

Along with a team of colleagues, Mor-
ganti set out to determine if the adrenal 
glands have an effect on testosterone 
levels in mares that display stallionlike 
 behavior.

The team tested levels of blood serum 
cortisol, a substance primarily produced 
by the adrenal gland, in 24 control mares 
and 29 mares with elevated testosterone 
levels. All of the mares studied had a his-
tory of displaying aggressive or stallionlike 
behavior. Before testing, Morganti and 
her colleagues ensured none of the mares 
were pregnant, and they ruled out granu-
lose-theca cell tumors in the mares (a type 
of ovarian tumor and the most common 
cause of stallionlike behavior in mares).

The team analyzed their results and 
found that mares with elevated testoster-
one levels also had higher serum levels of 
cortisol. They also noted that there was a 
moderate correlation between serum levels 
of cortisol and testosterone in both groups 
of mares, meaning that the control mares 
had lower levels of both substances.

According to Morganti, the data col-
lected suggest that the adrenal gland (spe-
cifically the adrenal cortex) could increase 
both testosterone and cortisol levels in 
mares, leading to aggressive or stallionlike 
behavior. There are no treatment options 
currently available. Morganti also added 
that stress in mares could add to the ag-
gressive behavior.

ovarian response to Injectable 
Deslorelin During Anestrus

Most breeders meticulously plan out 
every detail of breeding a mare. But some-
times things don’t go quite according to 
plan. Suppose, for example, as breeding 
season approaches, the clinically breeding-
sound mare is anestrus (she doesn’t show 
an estrous cycle and, thus, she’s difficult to 
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performance affected the live foal rate, 
Sheerin said differences were not related 
to veterinary experience. He also noted 
that “mare populations may have impact-
ed these results, with experienced practi-
tioners being referred difficult cases.”

Mare age also impacted twin reduction 
procedures. Sheerin found that mares 
older than 15 years of age had lower live 
foaling rates (66.2%) after undergoing a 
reduction procedure than younger mares 
(83.2%).

Finally, the drugs used to treat the mares 
after they underwent a reduction proce-
dure seemed to impact foaling rates, said 
Sheerin. He explained that mares treated 
with flunixin meglumine (Banamine) and 
progesterone had foaling rates of 84%. 
Mares treated with other drug combina-
tions had a live foal rate of 84%, and mares 
not treated with drugs had a live foal rate 
of 77%.

With this new research on twin reduc-
tion procedures, owners can feel confident 
that their mare with a twin pregnancy can 
undergo a successful reduction procedure 
and give birth to a healthy foal.

Determining Fetal Gender:  
Practice Makes Perfect

For nearly 20 years, veterinarians have 
been determining fetal gender using 
 transrectal ultrasound. While it’s exciting 
for a mare owner to know the sex of the 
new addition before it arrives, just how ac-
curate are these ultrasound procedures?

According to Italian field veterinarian 
Marco Livini, DVM, of Veterinari Asso-
ciati Ippovet, in Milan, these transrectal 
ultrasounds can be up to 100% accurate 
in determining fetal sex when practiced 
on a regular basis at a determined gesta-
tional age. 

Livini performed 572 transrectal ultra-
sounds between 2006 and 2008, categoriz-
ing each by gender between 55 and 70 days 
of gestation, and between 90 and 150 days 
of gestation. The mares Livini examined 
were of a variety of breeds and ranged in 
age from 3 to 18 years.

By focusing on certain anatomical parts 
for the 55- to 70-day ultrasounds and 
certain parts for the 90- to 150-day ultra-
sounds, Livini found it was relatively easy 
to determine fetal sex. Between 90-150 
days of gestation, in female fetuses, the 
“target organs” that Livini focuses on are 
the teats and the mammary glands, the 

impregnate). What now?
According to Farhad Ghasemi, DVM, a 

resident in theriogenology at the Univer-
sity of Saskatchewan, injectable deslorelin 
(which is currently used to induce ovula-
tion in mares during the breeding sea-
son) might be the answer to this problem. 
Ghasemi presented the results of his recent 
study, which aimed at determining what 
effect the drug had on anestrus mares.

Ghasemi and colleagues examined a 
group of 16 anestrus mares, aged 3 years 
to 20 years. The mares were considered 
anestrus after an ultrasound confirmed 
that no luteal tissue or ovarian follicles 
larger than 21 mm were present for more 
than two weeks (luteal tissue forms when 
the ovarian follicle converts into a structure 
called the corpus luteum after  discharging 
an egg, and follicles become larger as they 
are getting ready to discharge an egg). The 
team divided the mares into two groups 
of eight: one group received water-soluble 
deslorelin twice daily for up to 14 days, 
and the other received a placebo. When 
a mare had a 35-mm follicle, hCG (a hor-
mone that helps stimulate ovulation in 
mares) was administered.

According to Ghasemi, seven of the 
eight mares in the deslorelin group devel-
oped follicles larger than 35 mm, and 50% 
ovulated, achieving pregnancy rates of 
37.5%. No control mares developed large 
follicles or ovulated. He added that the 
average deslorelin treatment before mares 
developed larger follicles was 12 days.

Ghasemi added that after a mare is 
brought out of anestrus, there is a chance 
that she will return to anestrus if she 
doesn’t become pregnant. He also added 
that mares with naturally smaller fol-
licles might be less likely to respond to 
 deslorelin.

This treatment may be an option for 
mares’ owners who want to breed their 
mares out of season, but do not want to 
use artificial lighting programs that take 
more than 60 days. More research may 
fine-tune the protocol and make it more 
successful, Ghasemi said.

Manual reduction of Twins: 
effect of operator, Mare Age, and 
 Treatment Drugs

While a mare with twins by her side 
is rare and sometimes celebrated, twin-
ning in horses is actually dangerous for 
the mare, especially during delivery. More 

 often than not, one of the twins, generally 
the smaller and weaker of the two, will die 
before birth. In fact, the chances of a mare 
carrying twins to term and delivering them 
successfully are about one in 10,000.

The manual reduction of one embryo in 
mares in the very early stages of carrying 
twins is a practice that was introduced to 
the breeding community in 2006 (the tech-
nique was first described in the ’80s along 
with the increased use of the ultrasound to 
detect twin pregnancies), and since then it 
has become a common practice in man-
aging twin cases. Pete C. Sheerin, DVM, 
Dipl. ACT, reviewed a study he conducted 
on manual twin reduction. Sheerin, a re-
production specialist who carried out his 
study at Rood & Riddle Equine Hospital, 
in Lexington, Ky., examined whether the 
performance of the veterinarian, the drug 
treatment used, or the mare’s age impact-
ed the procedure’s success rate.

In his retrospective approach Sheerin 
used the medical records of mares that un-
derwent twin reduction at Rood & Riddle. 
The procedures were performed between 
Days 13 and 20 of gestation. Sheerin ex-
plained that mares from the same farms 
that had only one embryo served as con-
trols in the study. He noted the mares’ ages 
(which ranged from 3 to 24 years), the vet-
erinarian who performed the procedure 
(14 veterinarians total), and the combina-
tion of drugs that were used on the mares 
(22 combinations).

Sheerin said the mares that had un-
dergone a twin reduction treatment had 
a marginally lower live foal rate (80.3%) 
than those mares that carried a single foal 
since the beginning of their pregnancy 
(86.7%). There was no difference in the 
live foal percentage of the mares that un-
derwent a reduction from Day 13 to 16 of 
gestation than those undergoing the pro-
cedure between Days 17 and 20.

Although the individual veterinarian’s 
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vulva, the clitoris, and the gonads. In male 
fetuses, Livini suggests focusing on the pe-
nis and prepuce, the urethra, the epididymis 
and vascular pedicle, and the gonads.

He was able to correctly determine 203 
fetal genders out of 232 examinations 
between 55 and 70 days of gestation. He 
made 24 more after longer examination 
of the ultrasound (Livini implemented a 
150-second time limit for his determina-
tions), and five of his determinations were 
incorrect.

Livini performed 341 transrectal ultra-
sounds on mares between 90 and 150 days 
of gestation and was correct in 299 deter-
minations. Only one fetus was incorrectly 
labeled. According to the study, he did not 
determine the genders of the other 41 fe-
tuses within the 150-second time limit.

Further analysis of his data revealed 
that Livini was able to correctly identify 
100% of the fetus’ sexes between 110 and 
130 days of gestation.

“The aim of the … work is to show that 
transrectal ultrasound determination of 
fetal gender between 55 and 75 (days ges-
tation) and 90 and 150 days of gestation 
can be accomplished in a timely manner 
in routine stud practice even at the peak of 
the breeding season, if the veterinarian is 
experienced in reproductive ultrasonogra-
phy,” Livini wrote.

Uterine Ultrasound, Cytology 
helpful in Pinpointing Pathogens

When it comes to a mare’s uterus, ultra-
sound examination and cytology (exami-
nation of cells under a microscope) can 
give a veterinarian a pretty good picture of 
what’s going on inside that could be con-
founding conception. However, comparing 
these results to culture (testing of samples 
for pathogens) helped researchers on a re-
cent study link specific bacteria with cer-
tain uterine signs, which ultimately could 
help veterinarians predict more accurately 
what pathogens could be at play in prob-
lem breeders. 

Modesty D. Burleson, VMD, formerly an 
associate of Rood & Riddle Equine Hospi-
tal and presently resident veterinarian at 
Spy Coast Farm in Lexington, Ky., and col-
leagues performed a retrospective study to 
determine the relationships between micro-
organisms isolated from the uterus, cytol-
ogy findings, and ultrasonographic findings 
in Thoroughbred mares during estrus.

The team reviewed 670 positive 

 endometrial culture samples from 410 
Thoroughbred mares in Central Kentucky. 
Mares were examined by either Michelle 
LeBlanc, DVM, Dipl. ACT, or Tom Riddle, 
DVM. The corresponding cytology and 
ultrasonographic results from the repro-
duction examination were recorded to de-
termine relationships between organisms 
and diagnostics tests. The cultures were 
obtained by either culture swab (n=453) 
or by small volume flush (n=217).

Burleson and her colleagues uncovered 
the following key findings:
■  ß-Streptococcus and E. coli were the most 

common pathogens isolated on both the 
culture swab (28.3% of the time) and 
small volume flush (20.5% of the time); 

■  Mares with intrauterine fluid (fluid in 
the uterus detectable on ultrasound, 
which is generally a sign of irritation, 
contamination, or infection) were 1.4 
times more likely to have moderate to 
severe inflammatory cytology results 
than those with mild or no inflam-
mation. Greater than five neutrophils 
(white blood cells capable of engulf-
ing and destroying bacteria and other 
disease agents) per high power field 
under the microscope indicated severe 
inflammation;

■  Mares with positive cultures for ß- 
Streptococcus, Klebsiella spp, and yeast 
were more likely to have  intrauterine 
fluid present. Fluid was less likely 
to be seen when Enterobacter cloa-
cae, E. coli, Staphylococcus aureus, 

 Pseudomonas, two or more organisms, 
or  non-pathogens (Bacillus, Micrococ-
cus, or α-Strep) were isolated;

■  Mares with positive cultures for yeast, 
Klebsiella spp., ß-Streptococcus, and non-
pathogens were more likely to have posi-
tive cytology results with greater than two 
neutrophils per high power field; and 

■  Moderate to heavy debris on cytology 
was more likely to be seen when, yeast, 
non-pathogens, E. coli, ß- Streptococcus, 
or two or more organisms, were isolated 
on culture. 
Intra-uterine fluid was associated more 

commonly with moderate to severe in-
flammatory cytology results than with iso-
lation of a specific micro-organism. The 
presence of intrauterine fluid, which is an 
indicator of inflammation, was most com-
monly associated with ß-Streptococcus, E. 
coli, and other gram-negative bacteria.

“Two of the common dogmas in the 
world of reproduction were found to be 
not true in all cases,” Burleson noted. 
“First, a bacterial or yeast infection must 
be associated with intra-uterine fluid. And 
second, if bacteria are isolated on culture 
and the cytology is negative, the isolate is 
considered to be a contaminant.” h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Reproduction: Short Presentations 

video, TheHorse.com/Video.aspx?vID=487
■  Watch the In Depth: Reproduction in Horses 

video, TheHorse.com/Video.aspx?vID=481.

An
n

E 
M

. 
EB

Er
H

Ar
d

T

Transrectal ultrasounds can be up to 100% accurate in determining fetal sex when pracitced on a 
regular basis at a determiend gestational age.
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In-Depth: Piroplasmosis
Equine piroplasmosis (EP), which is 

classified as a foreign animal disease, has 
made several appearances in the United 
States over the past few years, and it’s 
causing concern at racetracks around the 
nation—the main locations at which EP 
has been diagnosed. But horse owners 
should be happy to know that their horses 
are likely not at risk for contracting the 
dangerous disease as long as their horses 
are being managed with industry-standard 
hygiene practices. Many of the EP cases 
diagnosed since 2008 were completely pre-
ventable, according to the panel members 
who presented during a special session on 
EP at the convention.

The session, moderated by Josie Traub-
Dargatz, DVM, MS, Dipl. ACVIM, a pro-
fessor in the Animal Population Health 
 Institute and population health at Colo-
rado State University, gave practitioners a 
timely in-depth review on EP and its im-
pact on the American equine industry.

Equine piroplasmosis is spread through 
the transfer of blood. Naturally, it is spread 
by certain species of ticks; however, accord-
ing to Traub-Dargatz it can also be spread 
by the reuse of needles, syringes, and other 
blood-contaminated equipment that has 
not been sanitized between uses. Two dis-
tinct agents cause the disease: the hemo-
protozoas called Babesia caballi and B. 
equi. After a U.S. outbreak of the disease in 
the 1960s, extreme measures were taken to 
eradicate EP and the country was declared 
EP-free in 1988, said Traub- Dargatz.

Some horses infected with EP show 
few to no clinical signs, while others show 
various combinations of clinical signs that 
include fever, anemia, icterus (jaundice), 
and anorexia (the horse is off his feed). 
Some horses will also display colic with 
altered fecal consistency. The method of 
choice for diagnosing the disease is a labo-
ratory blood test.

In August 2008 a Florida horse tested 
positive for EP, said Mike Short, DVM, 
equine program manager from the Florida 

Department of Agriculture. Investigation 
into the source of the disease found that 
horses recently imported from Mexico 
(two of which tested positive for EP) likely 
carried the disease agent into the country.

Investigators diligently searched the 
horses for ticks and tested any that they 
found on horses or in closely surround-
ing areas; however, they were not able to 
detect B. equi or B. caballi in the ticks. 
Finally, investigators determined that the 
likely means of transmission was the reuse 
of needles and/or syringes, and a practice 
called blood doping, Short said. All of the 
positive horses were involved in nonsanc-
tioned horse racing, meaning that all the 
horses were likely managed using less than 
optimal hygiene practices, he noted.

The Florida outbreak was well-
 controlled, Short added, with the final 
quarantines lifted in February 2009.

A very similar outbreak occurred in 
Missouri, beginning in June 2009. Again, 
the index case was a Quarter Horse that 
participated in nonsanctioned racing, said 

Angela Pelzel, DVM, a Western region epi-
demiologist with the USDA Animal and 
Plant Health Inspection Service. A total of 
eight horses were determined to be infect-
ed with EP, all of them sharing the same 
trainer as the index horse.

Extensive tick surveillance was con-
ducted on the premises in Missouri; how-
ever, only a few ticks were found and none 
were species capable of transmitting B. 
equi. Investigators believe the method of 
transmission of the disease agent was, 
again, reusing needles and/or syringes 
among a group of horses and other less-
than- optimal hygiene practices.

The only outbreak of EP that was deter-
mined to be spread by ticks was the 2009 
outbreak on a large Texas ranch that pro-
duces horses for working cattle and other 
ranch activities. According to Pelzel, a total 
of 292 horses on the ranch tested positive 
for B. equi. After extensive testing of many 
horses that were sold and transported off 
the ranch prior to the EP diagnosis at the 
ranch, nearly 380 horses were determined 
to be B. equi-positive.

Authorities tested numerous ticks of 
several species from the property for B. 
equi, and it was determined that two of the 
types could spread B. equi between horses. 
It is believed that this is the only U.S. out-
break where the disease agent was spread 
by natural means in recent years.

Tracy Norman, VMD, Dipl. ACVIM, a 
clinical assistant professor in equine in-
ternal medicine at Texas A&M University, 
reviewed the activities surrounding the 
Texas EP outbreak and the ongoing efforts 
in Texas to plan for evacuating or moving 
positive horses for veterinary care. She al-
so provided valuable information on how 
to thoroughly examine a horse for ticks.

The panel indicated that researchers are 
using this expansive outbreak as a learning 
experience. The ranch operators have been 
cooperative in quarantining their horses 
and allowing researchers to learn all they 
can about EP during the investigation.

Scientists have been working on  several 
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Equine piroplasmosis is spread through transfer 
of blood; naturally, it is spread by certain spe-
cies of ticks, but also can be spread by blood-
contaminated equipment.
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aspects of research related to EP, includ-
ing refining the taxonomy (science of 
 classification) of the disease agent, devel-
oping more advanced diagnostic tools, and 
finding treatment options to potentially 
eliminate the infection in positive horses. 
Researchers are currently evaluating imi-
docarb dipropionate for the treatment of 
B. caballi- and B. equi-infected horses. 
Donald Knowles, DVM, PhD, Dipl. ACVS, 
research leader of the Animal Disease Re-
search Unit of the Agricultural Research 
Service at the USDA, said that while imi-
docarb dipropionate has been proven an 
effective anti-babesial chemotherapeutic 
drug for treating clinical signs of disease, 
some other potentially dangerous issues 
with imidocarb dipropionate need to be 
addressed before the treatment method 
becomes standard.

For example, Knowles said that it’s 
been suggested that some treatment regi-
mens with imidocarb dipropionate might 
contribute to imidocarb dipropionate-
 resistant strains of both B. equi and B. 
caballi, which would complicate control 
plans, as the goal in the U.S. is to eliminate 
the transmission risk, not just to resolve 
the clinical signs.

Equine piroplasmosis is still classified 
as a foreign animal disease in the United 
States, despite several outbreaks occurring 
on U.S. soil in the past four years. But most 
horses in the nation remain at a low risk of 
contracting the disease, the panel noted.

“Owners can obtain more information 
on how to protect their horses against in-
fection from ... the USDA, from their State 
or Federal Animal Health officials, or from 
private veterinarians,” Traub-Dargatz 
 added. 

Treating Guttural Pouches in Foals
Guttural pouches are air-filled outpouch-

es of the auditory system (Eustachian 
tube) that connect the pharynx (throat) to 
the inner ear. In foals with guttural pouch 
tympany, air cannot exit these pouches 
normally. Instead, air continuously enters 
the pouches but remains trapped inside.

Instead of operating on a foal with gut-
tural pouch tympany, vets should consider 
placing a flexible tube called a Foley cath-
eter through the opening of his guttural 
pouch(es) via the nasal passage, according 
to a veterinarian from Auburn University.

“Usually, guttural pouch tympany is not-
ed soon after the foal is born,”  explained 

Elizabeth Barrett, DVM, a surgical resi-
dent at Auburn’s Vaughan Large Animal 
Teaching Hospital. “Affected foals develop 
a large uni- or bilateral swelling in the 
throatlatch area.”

Foals with guttural pouch tympany can 
suffer respiratory distress and can aspirate 
milk when nursing, causing pneumonia. 
The condition can be managed surgically; 
however, surgery typically requires special 
skills and equipment.

“Instead, foals can be treated by using 
an endoscope to place the end of a Foley 
catheter, a flexible tube with an inflatable 
balloon at one end, through the opening 
of the guttural pouch. The end of the tube 
is left hanging out of the nasal passage,” 
said Barrett.

She explained that this Foley catheter 
technique: 
■  Is inexpensive, effective, and easy to 

 perform; 
■  Does not require special equipment; 

and 
■  Can immediately and permanently re-

solve the tympany.
The catheter can be replaced easily if it 

is accidently removed.
According to Barrett, “If the catheter 

is left in place for at least three weeks, it 
causes a (planned) pressure necrosis (de-
struction of tissue caused by cutting off 
circulation with external compression) at 
the opening of the guttural pouch, result-
ing in unobstructed passage of air into and 
out of the guttural pouch.”

Detomidine and eye Pressure
If your horse has to be sedated, the effect 

of that sedative on the fluid pressure with-
in his eyes (intraocular pressure) might be 
the last thing you’re worried about. Un-
less, of course, he is being sedated for an 
eye procedure—then this issue becomes 
quite important. 

Some sedatives significantly increase 
intraocular pressure (IOP), which can 
cause further problems in compromised 
eyes such as globe (eye) perforation and 
glaucoma (permanent optic nerve dam-
age due to elevated IOP), explained Dana 
Holve, DVM, of Eye Care for Animals in 
Tustin, Calif. Thus, it is helpful to know 
which sedatives might not have that ef-
fect, so you know which ones to select for 
ophthalmic (eye) procedures.

For the current study, investigators gave 
15 healthy horses from six to 25 years of 

age complete physical and ophthalmolog-
ic exams, then recorded their IOPs before 
and 10 minutes after administering intra-
venous detomidine sedation at 0.02 mg/kg 
of body weight. They also measured seven 
horses 20 minutes after sedation. Holve 
found that IOP decreased by an average of 
3.6 and 4.3 mmHg at 10 and 20 minutes 
after detomidine administration.

She also applied topical anesthesia to 
the eyes of a second group of horses to see 
if that modified detomidine’s effect on IOP, 
and found that topical anesthesia did not 
change detomidine’s IOP-reducing effects.

Additional variables that can artificially 
raise IOP in horses include manipulation 
of the eyes and nearby tissues, stress, and 
low head carriage (head held below the 
heart), she added.

“Detomidine causes a decrease in 
equine IOP,” Holve concluded. “Given the 
many advantages of standing sedation and 
analgesia, detomidine is a safe alternative 
when performing ophthalmological proce-
dures in the horse when increased IOP is 
a concern.”

Areas for future investigation include 
evaluating the duration of the IOP reduc-
tion and determining if the effect is dose-
dependent, she added.

Digital Photos Assist in Treating the 
equine eye

A veterinarian doesn’t need to be a pro-
fessional photographer to incorporate a 
digital camera into his or her practice for 
eye treatment assistance, suggested Ann 
E. Dwyer, DVM, of Genesee Valley Equine 
Clinic, in Scottsville, N.Y. Dwyer discussed 
using digital photographs to assist in treat-
ing eye problems in horses.

“Radiographic and ultrasonographic 
equipment for imaging the axial skeleton 
and reproductive and internal organs have 
been widely adopted by equine practitio-
ners throughout the industry; however, 
imaging equipment and procedures for 
the equine eye have not been similarly 
implemented,” said Dwyer.

She noted that even the most basic 
point-and-shoot digital camera is an “in-
valuable tool for documenting and follow-
ing a variety of ophthalmic problems such 
as those affecting the orbit, eyelids, cor-
nea, iris, and lens of the equine eye.”

Such conditions include corneal ulcers 
or trauma, cataracts and lens-position ab-
normalities, and tumors such as squamous 
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cell carcinomas or sarcoids of the eyelids, 
among others.

Vets in most practices already own digi-
tal cameras, but they have yet to use them 
for ocular photography or have become 
frustrated with poor-quality, blurred, non-
diagnostic images. However, “excellent 
photographs can be obtained by even the 
most novice photographer,” said Dwyer.

Some key points for practitioners to 
consider include:
■  Setting the capture mode to P for “pro-

gram” to take advantage of camera in-
ternal programming capability;

■  Using the autofocus setting in macro 
mode to focus on close objects, but be-
ing sure not to hold the camera too close 
to the horse’s eye;

■  Depressing the shutter button halfway 
to activate the electrical viewfinder so 
that the camera adjusts the lenses and 
aperture for sharp focus and appropri-
ate lighting; and

■  Quickly depressing the shutter button 
fully to capture the image, making sure 

that neither the camera operator nor the 
horse moves at all.
Green brackets will appear on the LCD 

screen when the electrical viewfinder has 
focused the camera successfully. Look to 
see if these green brackets are present. If 
a red signal is displayed instead, then the 
camera is likely too close to the eye and 
the image will not be sharp.

Dwyer reminded practitioners, “always 
refer to the user manual to learn which 
setting and range specifications will pro-
duce the best images.”

She also described the use of the cam-
era display as a stall-side client education 
device: “The stored image can be cropped 
and centered using the digital zoom fea-
ture of the camera, producing a highly 
detailed photo of the eye,” she explained. 
“The owner will gain a good understand-
ing of the problem at hand by looking at 
the magnified image on the screen.”

“Serial images taken at follow-up ex-
aminations can be emailed to the owner,” 
Dwyer said, adding that compliance with a 

complex treatment plan will be enhanced 
if an owner can see tangible progress on 
images obtained at follow-up visits. Con-
versely, if a problem is getting worse, se-
rial images can be emailed to specialists 
for consultation or referral purposes.

“Ocular digital photography is a simple 
skill that can be mastered by any equine 
practitioner,” she concluded. “Veterinar-
ians who want to incorporate digital pho-
tography into their practices are advised to 
‘try before you buy’ when selecting a digi-
tal camera, as there is variability among 
the quality of images that available camer-
as will produce that is not related to price. 
High-quality compact cameras that take 
excellent close-up images are well within 
the budget of any practice, and ocular 
photography is a valuable addition to the 
ocular examination process.” h

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the In Depth: Equine Piroplasmosis 

video, TheHorse.com/Video.aspx?vID=472.
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