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Eye Examination
Dennis Brooks, DVM, PhD, Dipl.  

ACVO, of the University of Florida veteri-
nary school, led the panel at the in-depth 
session on ophthalmology. He was excited 
to share many developments from the 
last six months that allow veterinarians 
to save eyes and sight. He stressed that in 
most cases an eye exam does not require 
special equipment, but it does require a 
“lack of fear” in addition to a bright light, 
a direct ophthalmoscope or otoscope (an 
instrument for examining ears), and skills 
to perform a thorough exam.

Brooks pointed out that a veterinarian 
is limited by the nature of the beast in ex-
amining eyes. Assessment of a menace re-
flex from hand motion is a crude measure, 
making it hard to determine if the horse is 
reacting to the feel of air or to hand mo-
tion. The best equine test for vision is the 
“dazzle reflex,” a sensitive test for retinal 
function. 

An observer determines if the horse 
squints in response a bright light shined 
into the injured eye. Although there might 
be a variable pupillary response to the 
light, squinting denotes the perception of 
light. If the horse’s cornea is opaque, yet 
he squints, then the retina is still working.

Another useful test is the “flashlight test” 
or indirect papillary reflex that stimulates 
the bad eye with light while observing for 
pupillary reaction in the other eye. Often 
inflammation is confined to the front of 
an eye, and a positive indirect pupillary re-
flex indicates that there is a chance to save 
sight and the damaged eye.

Brooks also pointed out that, in general, 
the upper eyelashes of a painful eye tend to 
point down. This droopiness of the lashes 
is one of the last things to return to a nor-
mal position as an injury heals. It might be 
necessary to view the eyes from a distance, 
even with binoculars, for a horse that is 
protective of examination of the eye and 
tends to close when a person approaches. 
Brooks described helpful regional nerve 

blocks to anesthetize branches of cranial 
nerves to curtail blinking or sensation of 
pain and to facilitate careful examination 
of eye structures.

With wry humor, he noted there “are 
really only two eye diseases: corneal ul-
cers, and everything else.” Staining the 
eye with fluorescein dye identifies defects 
in the corneal epithelium (the outer layer 
of the cornea) and the extent of an ulcer. 
The corneal epithelium is eight layers 
thick, but the dye will be picked up with 
loss of only one to two layers. The Seidel’s 
test detects a corneal perforation when 
the fluorescein changes color as it leaks 
into a hole. Normal passage of fluorescein 

through the nasolacrimal duct (the duct 
that connects the eye to the nasal passag-
es) can take up to 10-15 minutes. 

Use of Rose Bengal stain evaluates sta-
bility and integrity of the tear film. Nor-
mally, the tear film takes 10-15 seconds to 
break up, but rapid dissipation indicates 
roughening on the corneal surface that 
won’t allow the tear film to hold together. 
Dry eye is one cause of a roughened cor-
neal surface, and this can occur with viral 
or fungal diseases. 

An observant veterinarian can tell a lot 
from color changes within the cornea: 
white might indicate an abscess, blue 
discoloration is consistent with edema  
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expected with an ulcer, red indicates blood 
vessel entry for healing, while a dark col-
or is of concern for imminent rupture. A 
pigmented iris will change color, becom-
ing dark with inflammation from uveitis, 
melanoma, or hemorrhage. The size of 
the pupil also gives specific information—
a large pupil might indicate glaucoma or 
retinal or optic nerve disease; small pupil 
size is symptomatic of uveitis. Aqueous 
flare is visible as little white spots seen 
with a slit lamp; this results from protein 
leaking from blood vessels of the iris and 
is another sign of uveitis. 

For a corneal ulcer, Brooks recom-
mends obtaining a bacterial culture first, 
then evaluating cells with cytology. Once 
he removes superficial debris, he gathers 
a deep scraping at the edge and base of an 
ulcer, using the handle end of a metal scal-
pel blade. 

Brooks stressed that even after treatment 
kills bacteria, white blood cells (neutro-
phils) die and dump enzymes (proteases) 
into the tear film that continue to worsen 
an ulcer. One objective in treatment is to 
return the tear film proteases back to nor-
mal. Blood vessels grow from the periph-
ery at 1 mm/day, while white blood cells 
move in at a rate of 8 mm/day. 

The horse has the highest intraocular 
pressure (IOP) of any land mammal, and 
the horse’s head must be up when measur-

ing it; IOP increases 87% with the head in 
the down position. Looking at the drain-
age angle (the gray band on the lateral, 
or outer, portion of the eye), one should 
see minute holes. If these holes collapse 
and close and appear solid, there is an in-
creased risk of glaucoma.

Treatment of Uveitis
Mary Utter, DVM, PhD, Dipl. ACVO, of 

the University of Pennsylvania veterinary 
school, stressed that equine recurrent 
uveitis (ERU) is the leading cause of blind-
ness in horses. The prevalence of uveitis 
in the United States horse population is 
about 8% based on a 2005 study—this 
means there could be 736,000 horses with 
moon blindness in the United States! 

Utter pointed out that this is a syndrome 
of many subsets rather than being a single 
disease. She compared it to laminitis in 
that both are inflammatory processes in-
volving multiple tissues in key functional 
areas, and both occur due to a variety of 
triggers. She noted, “Both of these diseases 
are poorly understood, both have a vari-
able response to therapy, and both are bad 
for the horse.”

A horse can have a genetic predisposi-
tion to develop uveitis, but in most cases 
the disease process begins as some com-
promise to the blood-ocular barrier in 
which the blood vessels of the iris and  

ciliary body become leaky. White blood 
cells enter the eye along with their in-
flammatory cytokines and enzymes. She 
explained that molecular mimicry could 
play a role—an antigen might trigger the 
immune system, then similar antigens of 
the horse can subsequently trigger the im-
mune system, which causes the clinical 
signs of ERU. 

ERU is like an autoimmune response, 
tending to be a dynamic process with shifts 
in immune-reactivity that cause a waxing 
and waning of uveitis episodes.

Suspected stimuli that might incite an 
attack of ERU are bacterial, viral, and 
parasitic diseases, including leptospirosis, 
onchocerciasis, strangles, brucellosis, tox-
oplasmosis, equine herpesvirus, and Lyme 
disease. Some breeds have a predilection 
for developing ERU, including Appaloosas 
and Warmbloods.

While leptospirosis is the most signifi-
cant cause of uveitis in all species world-
wide, Utter feels there also might be a 
“lepto link” in horses. Leptospirosis is a 
bacteria that penetrates mucous mem-
branes in the mouth and settles in the 
kidneys, causing an animal to shed the or-
ganism in urine for 2-3 months. Although 
the serum titer elevates within 4-8 days 
following infection (antibodies are made 
by the horse), the virus persists for the ani-
mal’s life. 
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Initially, the illness is mild and clinical 
signs might be missed; months later the 
eye disease begins, with increasing dam-
age with each flare-up. Horses with the 
highest risk are those with access to carrier  
species, such as cattle, deer, rats, or rac-
coons, and especially in close proximity to 
water sources since this organism can live 
for months in ground water. A leptospiro-
sis vaccine is approved for cattle, but its’ 
use in horses is considered off label. The 
vaccine should only be used on “at risk” 
farms and only on horses with normal eye 
exams and negative serum titers.

Utter reported on breed predilection for 
ERU, saying 80% of uveitis cases occur in 
Appaloosas, and generally both eyes are 
affected. The individuals most at risk are 
those with coat patterns with overall roan 
or light coat color, little pigment around 
the eyelids, and sparse manes and tails. In 
Germany, some lines of Warmbloods are 
at risk. 

In an Appaloosa with a positive lepto 
titer, 100% will lose sight in one eye and 
50% go completely blind. If an Appaloosa 
has had no exposure to leptospirosis, there 
is a 70% of losing sight in one eye and a 
29% chance of total blindness. In non-
Appaloosa breeds, a horse with a positive 
lepto titer has a 50% chance of losing sight 
in one eye and 17% risk of complete blind-
ness, while if the horse has no previous ex-
posure to lepto, the non-Appaloosa has a 
34% chance of loss of vision in one eye and 
only 6% chance of going blind. 

Utter described how a horse with ERU 
will have an acute attack alternating with 
periods of quiescence, yet damage is ongo-
ing despite a lack of outward clinical signs. 
Each episode results in more permanent 
damage. During a flare-up, there is tearing, 
pupillary constriction (miosis), conjunc-
tivitis and redness, decreased intraocular 
pressure, and other signs of inflammation. 
Chronic cases can have evidence of “foot-
prints” of previous episodes, such as iris 
adhesions, increased pigmentation of the 
iris, and scarring on the optic disc. 

Cataracts are a common sequela, with 
the potential to lead to glaucoma. Other 
indications of chronic inflammation and 
damage might be present, including band 
keratopathy (deposition of calcium just 
beneath the epithelium), phthisis bulbi 
(degeneration and atrophy of the globe), 
or retinal detachment. 

Utter stressed the importance of client  

education so subtle clinical signs can 
be recognized early to enable timely  
implementation of treatment. Treatment 
goals focus on preserving vision, control-
ling active inflammation, and minimizing 
discomfort and permanent damage.

Corneal Ulcers
Caryn Plummer, DVM, Dipl. ACVO, as-

sistant professor at of the University of 
Florida veterinary school, described the 
outer corneal layer (epithelium) as the 
windshield of the eye, and explained that it 
is protective and supportive to underlying 
corneal tissues. Beneath the epithelium is 
the stroma, the thickest layer of the cor-
nea, comprised of collagen and fibroblasts. 
Beneath that is the thin basement mem-
brane (Descemet’s membrane), and at 
the bottom of the cornea is the single-cell 
endothelial layer that serves as a pump to 
move accumulated fluid from the interior 
of the cornea. 

Plummer noted that ulcers are classi-
fied according to their depth, cause (etiol-
ogy), and response to treatment. She not-
ed that following an injury, mitosis (cell 
division) stops, and the cells at the edge 
of the wound enlarge and lose their at-
tachment, allowing them to slide over the  

defect. Initially, this forms a single layer of 
cells, but eventually a multilayered sheet 
of cells will cover the corneal wound. The 
epithelial cells migrate at a rate of 0.6 mm/
day if there is no concurrent infection; it 
takes at least six weeks for the epithelium 
to securely attach once it has crossed the 
defect. An indolent ulcer is one that won’t 
heal either due to an abnormality of the 
basement membrane or a problem of ad-
herence.

A defect in the stroma requires a bal-
ance of resorption and remodeling, which 
takes longer than healing of more superfi-
cial ulcers. Any imbalance in this restor-
ative process can lead to “melting” of the 
cornea. 

This can occur due to upregulation of 
enzymes of bacteria or white blood cells 
that cause “housekeeping cleanup” to ex-
ceed the rate of repair. Normal tear fluid 
contains soluble proteases essential to 
corneal health. Disproportionate amounts 
of these, as produced by inflammatory 
cells, lead to pathologic degradation. Nor-
mal repair also requires corneal blood ves-
sels, which move at the rate of 1 mm/day, 
yet they are slowed by therapy with non-
steroidal anti-inflammatory medications 
(NSAIDs). 

Eye injuries can be very serious and warrant an immediate call to your veterinarian for possible 
treatment, such as this horse above who scratched his cornea.
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White blood cells invade the cornea 
at 8.6 mm/day, so they are the first to  
respond to injury. Epithelial cells move at 
0.6-1.2 mm/day.

A melting ulcer is not always due to  
bacterial influences, and this is a true 
emergency due to the possibility of pro-
lapse of internal eye tissues within hours 
or days. It is always prudent to do a bacte-
rial culture and sensitivity and cell cytol-
ogy, in addition to implementing aggres-
sive treatment with topical antibiotics 
and possibly antifungal agents. Removal 

of necrotic debris surrounding the mar-
gins of an ulcer allows epithelium to cover 
the defect. Plummer said it is important 
to keep in mind that “sterility does not 
equate with healing.” Dilation of the pupil 
deters internal damage, and NSAIDs quiet 
the uveitis and lessen pain. 

Enzymes are responsible for collagen 
destruction, so medications that inhibit 
destructive enzymes are critical for suc-
cess. Equine serum reduces enzymes 
by 90%, while 0.2% EDTA (ethylene di-
amine tetra acetate, a chemical used as an  

anticoagulant and as a chelator) slows pro-
teolytic activity (cleavage of proteins by 
proteases) by 99.4%. Plummer noted there 
might be advantages in obtaining serum 
from another horse on the property. Other 
enzyme-inhibiting products are available 
with similar effects. The objective is to stop 
corneal melting, restore drainage, sterilize 
the wound, provide structural support for 
ulcer repair, decrease pain and inflamma-
tion, and prevent secondary damage to the 
interior of the eye. Treatment might be re-
quired every two to six hours. Surgery and 
placement of a subpalpebral (beneath the 
eyelid) lavage tube might be necessary to 
facilitate healing.
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Nancy Loving, DVM, owns Loving 

Equine Clinic in Boulder, Colo., and has 
a special interest in managing the care of 
sport horses. Her newest book, All Horse 
Systems Go, is a comprehensive veterinary 
care and conditioning resource in full col-
or that covers all facets of horse care. She 
has also authored the books Go the Dis-
tance as a resource for endurance horse 
owners and Conformation and Perfor-
mance (both available at www.Exclusive-
lyEquine.com or by calling 800/582-5604), 
as well as many veterinary articles for 
both horse owner and professional audi-
ences. Her next book, First Aid for Horse 
and Rider, is due out soon.

Les Sellnow, is a freelance writer based 
near Riverton, Wyo. He specializes in ar-
ticles on equine research, and he oper-
ates a ranch where he raises horses and 
livestock. He has authored several fiction 
and nonfiction books, including Under-
standing Equine Lameness, Understanding 
The Young Horse, The Journey of the West-
ern Horse, and Happy Trails, published by 
Eclipse Press and available at www.Exclu-
sivelyEquine.com.
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