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¡  Anatomy of the eye 
¡  The ophthalmic exam 
¡  Ocular trauma 
¡  Uveitis 
¡  Neoplasia 
¡  Cataracts 
¡  Glaucoma 
¡  Common procedures 
¡  Management of blind horses 
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Uvea = iris + ciliary body + choroid 



¡  Wide field of view with lower acuity above and below 
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¡  Horses see color differently 
§  Orange and light blue usually appear similar to each other and 

to gray 
§  Red and green often appear similar to gray 
§  Blue and yellow can usually be differentiated from gray 
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¡  Distant exam 
¡  Evaluation for symmetry 
¡  Vision assessment 

§  Menace response 
§  Dazzle response 
§  Obstacle course 

¡  Pupillary light reflexes 
¡  Sedation 
¡  Nerve blocks 
¡  Detailed exam of the front 

of the eye (eyelids, cornea, 
anterior chamber, iris) 
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¡  Auriculopalpebral nerve block 
§  Results in paralysis of the upper eyelid and variable 

paralysis of the lower eyelid 
§  Facilitates opening the eyelid 

 

Gilger, 2011 



Zygomatic 

Lacrimal 

Supraorbital 

Infratrochlear 

Gilger, 2011 



¡  Fluorescein stain 
¡  Dilate the pupil 
¡  Detailed exam of the back of the eye 

(lens, retina, optic nerve) 
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¡  Useful to evaluate: 
§  Masses within the eye 
§  Solid versus cystic 

structures 
§  Foreign bodies 
§  Retinal detachment 
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¡  Useful to evaluate: 
§  Orbital or facial 

fractures 
(displacement, size, 
and suitability for 
repair) 

§  Forward displacement 
of the eye 

§  Nasolacrimal duct 
disease 
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¡  Useful to evaluate: 
§  periorbital sinuses 
§  orbital masses 
§  skull fractures 
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¡  Important advantage 
is ability to acquire 
images in various 
planes without 
repositioning the 
patient 

¡  Superior soft tissue 
images 
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¡  Call your vet for a same day 
evaluation if your horse is: 
§  Holding the eye shut 
§  Squinting, with drainage 

coming from the eye 
§  Eyelid snag or tear 
§  Any trauma to the eye 

oceanstateequine.com 



¡  Clinical signs: squinting, tears, redness 
¡  Diagnosis: fluorescein stain uptake 
¡  Treatment: 

§  Topical antibiotics  
§  Atropine to treat the inflammation and dilate the pupil 
§  Systemic NSAIDs (Banamine) for inflammation and pain 
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¡  Surgical repair is almost always attempted 
¡  Failure to repair results in keratitis 
¡  Generally a good prognosis due to excellent blood 

supply 
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¡  Two layer closure preferred so the inside does not gape 
and induce irritating scar formation 

 

Gilger, 2011 



It is wise to consider culturing a traumatic eyelid wound of any long-standing dura-
tion before suturing the defect. Thorough flushing of the affected area with saline and
a dilute povidone-iodine (2%) solution should be performed to clean the area. The first
step taken in the surgical repair is to appose the lid margin accurately.1,2 A figure-of-
eight suture is placed on the eyelid margin, which allows for knot placement away from
the cornea. The remainder of the defect is closed in two layers: a deep layer in the pal-
pebral conjunctiva with 4-0 to 6-0 absorbable suture material in a simple interrupted or
simple continuous pattern starting at the eyelid margin and a superficial layer through
the skin with 4-0 to 5-0 nonabsorbable suture material in a simple interrupted pattern.
Sutures are usually left in place for 7 to 10 days.

Administration of topical and systemic antibiotics, systemic anti-inflammatory
drugs, and tetanus toxoid are important for postoperative medical care. Protection
of the cornea is absolutely imperative if the lids are swollen or compromised in such
a way that the cornea is perpetually exposed. Some eyes may need a temporary
tarsorrhaphy.

Complications
Some dehiscence of the eyelid margin nearly always occurs after surgery (Figs. 1–7).
This margin breakdown can cause varying amounts of lid misalignment with resulting
entropion or ectropion. Gaping of the conjunctival side of the incision because of poor
suture placement can slow healing and allow suture(s) to rub on the cornea, resulting

Fig.1. (A) Extensive lower lid laceration is repaired by means of a standard two-layer closure.
(B) Lid swelling in eyelid laceration repair is common immediately after surgery. (C) There is
slight dehiscence of the lid margin in the eye 3 weeks after surgery. No further repair was
necessary.
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¡  Inflammation of the uvea 
¡  Clinical signs: sensitivity to light, pain or squinting, 

cloudiness of the eye, small pupil, redness of the eye 
¡  Causes:  

§  Ocular: corneal ulcer, cataracts, neoplasia 
§  Systemic: septicemia, viremia, toxemia 
§  Immune-mediated: equine recurrent uveitis (ERU) 

¡  Treatment: 
§  Treatment of the underlying cause if identified 
§  Topical and systemic anti-inflammatories 

 

Dwyer, 2012 

trichiasis, dry eye syndrome, blepharedema, blepharitis, and chemical burns.2,3,15

Ambulatory clinicians should be familiar with diagnostic characteristics and treatment
options for all these conditions.

MANAGING THE HORSE PRESENTED FOR A GLOBE THAT “LOOKS DIFFERENT”

Calls requesting evaluation of a horse that acts comfortable but has one eye that
“looks odd” are common. Triage of the issue at hand can be simplified with a few
questions:

1. Is the horse on any ocular medication? Mydriatics that dilate the pupil allow the
observer to see reflection of light off the tapetum. A bluish appearance of a dilated
eye may be a normal artifact.

2. What color is the area that looks odd? Red may indicate vascular changes on the
cornea or hyphema. Red may also accompany corneal surface neoplasia or
keratitis. Neoplasias on the nictitans or other conjunctival surfaces will also present
as odd red regions. White on the globe surface may indicate corneal fibrosis,
calcium or lipid deposition, corneal striae, or immune-mediated keratopathy. White
inside the eye may indicate fibrin in the anterior chamber or a dense cataract. A

Fig. 10. (A) Uveitis. Note the miotic pupil, symmetrical, circumlimbal corneal edema, and lack
of focal opacity. (B) Stromal abscess. Note the focal yellow infiltrate at the 5:00 o’clock
position and the asymmetric corneal edema.

168 Dwyer



¡  Aka moon blindness, iridocyclitis, and periodic ophthalmia 
¡  Recurrent episodes of immune mediated inflammation 
¡  Sometimes linked to leptospirosis 
¡  Breed predilection in Appaloosas 
¡  Most common cause of blindness in horses 
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¡  Environmental management 
§  Eliminate allergens, increase insect 

control, decrease sun exposure 
§  Decrease trauma to the eye, use a 

fly mask 
¡  Medical therapy 

§  Reduce discomfort: atropine 
§  Decrease inflammation: 

corticosteroids, NSAIDs 
¡  Surgical therapy 

§  Cyclosporine implants: decrease 
rate and duration of episodes 
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¡  10% of neoplasia in horses affects the eye or eyelids 
¡  “A universally acceptable standard treatment modality 

for a specific equine periocular tumor does not exist.”
     (Giuliano, 2010) 

 
inflammation), and parasites (Habronema, Onchocerca, Thelazia).
In some cases, more advanced diagnostic imaging may be indicated
such as ocular ultrasound, skull radiographs, and/or computed
tomography (CT) (Fig 1) or magnetic resonance imaging (MRI).
These additional diagnostics are especially helpful in cases where
evidence of bony extension is likely to alter the prognosis or
surgical planning of the case. Fine needle aspiration of the regional
lymph nodes and/or parotid salivary gland should be performed in
cases where lymphadenopathy is noted or if the tumour
demonstrates local invasion. 

Squamous cell carcinoma and sarcoid: The most common
equine periocular tumours

Squamous cell carcinoma (SCC)

This is the most common neoplasm of the equine eye and ocular
adnexa and the second most common tumour of the horse overall.
Biological behaviour of SCC varies depending on location but is
typically locally invasive and slow to metastasise. Increased
prevalence of SCC is associated with various environmental
factors including geographic influences of increased longitude,
decreased latitude, increased altitude, and increased mean annual
solar radiation exposure. Additionally, a breed predilection exists
for draught horses, Appaloosas and Paints. Mean age at diagnosis
is approximately 11 years but a range of 3–26 years has been
reported (Hendrix 2005).
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Sarcoids

Sarcoids are cutaneous tumours of fibroblastic origin which often
have proliferative and hyperplastic epithelial components and
while metastasis is rare, recurrence is common, especially with the
more invasive lesions. Size and location dictates their clinical
significance. Periocular/eyelid sarcoids are common and may
result in significant pathology to the eye either by disrupting
normal eyelid function or by directly rubbing on the eye (Carr
2009). Due to the close proximity of periocular structures to the
globe, some treatments reported for use on sarcoids elsewhere on
the body cannot be used on eyelids without risking significant
damage to the globe (Knottenbelt and Kelly 2000). 

Clinical appearance, aetiopathogenesis and prognosis 

Squamous cell carcinoma (SCC)

SCC should be suspected with any erosive, erythematous,
cobblestone- or cauliflower-like raised ocular mass.
Histologically, SCC has been subdivided into 4 basic types:
plaque (i.e. carcinoma in situ), papillomatous, noninvasive and
invasive SCC (Peiffer et al. 1999). Atypical, pigmented SCC has
been reported (McCowan and Stanley 2004), emphasising the
need for histological confirmation of all abnormal periocular and
ocular lesions. Unilateral involvement is most common, but
horses may also be affected bilaterally. Carcinoma in situ SCC
often appears as hyperaemic, erosive, eyelid plaques with dark-
staining crusts that may undergo further cellular change to
become papillomatous SCC. Alternatively, SCC may appear as a
raised mass with a pink, cobblestone appearance, as is typical
when affecting the third eyelid. Large, fleshy SCCs with variable
degrees of ulceration, necrosis and inflammation can infiltrate the
orbit (Fig 2) (Dubielzig 2002; Hendrix 2005; Kaps et al. 2005;
Sandmeyer et al. 2008). 

Any chronic irritation may promote neoplastic transformation
of epithelium into SCC especially at mucocutaneous junctions.
Unlike sarcoids, equine SCC has not been shown to exhibit viral
antigens although recent, preliminary evidence suggests that a viral
aetiology may play a role in SCC pathogenesis (Kim et al. 2009).
Irritation from actinic and/or ultraviolet (UV) radiation has been
thought to promote the development of SCC. Over-expression of

Fig 1: Head CT of a 5-year-old, American Paint mare with a right periocular
subcutaneous superior eyelid sarcoid. In this 3-dimensional reconstructed
CT image, the tumour is depicted in orange, bone in green and globe/optic
nerve in yellow. The small coloured spheres are patient orientation icons
with the green sphere representing the dorsal side, the yellow sphere
representing the left side and the blue sphere representing the anterior side.
The flattened and ovoid shaped sarcoid (orange) was seen to conform to the
contours of the globe ventromedially and to the bony orbit dorsomedially. No
evidence of mass expansion into the bony orbit or globe was noted
(photograph courtesy of Dr Jacqueline Pearce and Dr James Lattimer).

Fig 2: A nodular, ulcerative, invasive squamous cell on the lower eyelid of
a 12-year-old Belgian gelding.
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¡  Most common equine neoplasm of the eye 
¡  Locally invasive and slow to metastasize 
¡  Increased prevalence with age, draft breeds and 

Appaloosas, and horses with minimal skin pigmentation 

 

Gilger, 2011 



¡  Most common neoplasm of horses 
¡  Metastasis is rare, but recurrence is common 
¡  Often invades the subcutis and deeper muscle 
¡  Associated with bovine papilloma virus 
¡  Classified as: 
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Occult Verrucose Nodular Fibroblastic Mixed 

the tumour suppressor protein p53, possibly mutated due to UV
radiation, plays an important role in SCC development. In 2
separate studies, 100% of equine ocular SCCs over-expressed p53
protein (Teifke and Lohr 1996; Sironi et al. 1999).

The role of cyclo-oxygenase (COX) in the pathogenesis of
equine SCC is still undetermined. Cycloxygenases are a family of
enzymes responsible for conversion of arachidonic acid to
prostaglandins and multiple isoforms of COX exist, with COX-1
and COX-2 being the most biologically active (Rassnick and Njaa
2007). High levels of COX-2 expression have been detected in a
many human and veterinary neoplasms, including SCC of the head
and neck. Correlations have been made in man with head and neck
SCC between overexpression of COX-2 in neoplastic tissues and
poor prognostic factors (Gallo et al. 2002). A limited number of
investigations specifically examining the role of COX in naturally
occurring equine ocular and periocular SCC have been conducted
to date (Elce et al. 2007; McInnis et al. 2007; Rassnick and Njaa
2007) and interest in this area appears to have arisen largely from
a single case report (Moore et al. 2003). One report examined 3
equine conjunctival SCC, as well as specimens from other affected
regions, and from normal horses. In that study, all tissues, both
non-neoplastic and SCC tissues, expressed both COX-1 and 
COX-2 proteins (Elce et al. 2007). A second study found weak
positive immunostaining of COX-2 expression in 6 of 22 ocular
SCC and all positive samples were from corneal specimens
(Rassnick and Njaa 2007). A third immunohistochemical study
examined 15 SCC-affected tissues (5 corneal, 5 eyelid and 5 third
eyelid) against site-matched controls and found immunoreactivity
for both COX-1 and COX-2 to be significantly greater in affected
equine corneas compared to control corneas, but no significant
differences were detected in COX-1 or COX-2 reactivity in the
eyelid or third eyelid SCC compared with site-matched controls
(McInnis et al. 2007). 

Recurrence rates for SCC within a year of treatment have been
reported between 50–66.7% with surgery alone and range from
25–67% with surgery and ancillary irradiation or cryotherapy
(King et al. 1991; Mosunic et al. 2004). A 42.4% recurrence rate
for ocular SCC with surgical excision, radiofrequency
hyperthermia or both has also been reported (Schwink 1987). In
another study, treatments included surgical excision, surgical

E. A. Giuliano 11

excision with 90Sr beta irradiation, surgical excision with
cryotherapy, surgical excision with radiofrequency, surgical
excision with 137Cs interstitial radiotherapy, and/or
immunotherapy, and the overall recurrence rate was 30.4% (Dugan
et al. 1991). Poorer prognosis is associated with SCC originating
at the eyelid, compared to the third eyelid, nasal canthus or limbus.
Larger sized masses, orbital extension, and recurrent SCC are
associated with lower survival times. Metastasis of ocular SCC is
uncommon and was observed in a case report (Ellis 2006), 6% of
cases in one study (Schwink 1987) and 15.4% in another (Gelatt et
al. 1974). Metastasis occurs most commonly to the regional
(submandibular) lymph nodes, salivary glands, thorax or extension
into the orbit, sinus and calvarium. Local invasion of the tumour
often accompanies ulcerative necrosis and inflammation resulting
in significant ocular discomfort. No single treatment modality has
proven to be 100% effective in a large number of cases, and either
the SCC itself or treatment complications may threaten both visual
outcome and long-term survival. 

Sarcoids

The clinical appearance of sarcoids varies and they are most
commonly classified into 5 broad categories: occult, verrucose,
nodular (A and B), fibroblastic (A and B), and mixed equine
sarcoids (Knottenbelt and Kelly 2000; Martens et al. 2000). Occult
sarcoid appears as an alopecic area with fine epidermal nodules.
Verrucose sarcoids are thickened and hyperkeratotic with
extensive flaking of the skin (Fig 3). Nodular type A sarcoids are
well defined, ovoid, and entirely subcutaneous (Fig 4), while 
type B sarcoids are similar but involve the epidermis. Fibroblastic
sarcoids appear fleshy and ulcerated and can be pedunculated (type
A) (Fig 5) or have a broad base (type B). Mixed sarcoids have one
or more of the features of the other types of sarcoids. Sarcoids
usually develop in young horses between 3 and 6 years of age;
however, horses as young as yearlings have developed sarcoids.
Nearly all breeds have been reported to develop sarcoids. Quarter
Horses, Appaloosas and Arabians may be at increased risk, while
Standardbreds may be at decreased risk (Angelos et al. 1988;
Mohammed et al. 1992). Histologically, all clinical types of
sarcoids have increased density of dermal fibroblasts (i.e.
fibroblastic proliferation). Epidermal hyperplasia, hyperkeratosis,
and rete peg formation have been found consistently in the

Fig 3: A verrucose superior eyelid equine periocular sarcoid
demonstrating thickened, flaky, hyperkeratotic skin. 

Fig 4: Nodular type A sarcoids are well defined, ovoid and entirely
subcutaneous, as seen here in this 5-year-old Thoroughbred mare. 
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verrucous and mixed types but not consistently in occult and
nodular sarcoids. Sarcoids commonly invade into the subcutis and
the deeper muscular structures around the eye (Knottenbelt and
Kelly 2000; Knottenbelt and Matthews 2001).

The pathological features of equine sarcoid are generally
considered to be well-established; however, debate remains over
possible aetiologies. Sarcoids have long been thought to have a
viral origin. This infectious origin was supported by the fact that
epizootics have occurred in individual herds (Marti et al. 1993).
Numerous studies have associated bovine papilloma virus (BPV)
and equine sarcoids. Equine sarcoids appear to contain detectable
viral DNA and RNA; they are also known to express the BPV types
1 and 2 major transforming protein, E5, but appear not to produce
infectious virions (Nasir and Reid 1999; Martens et al. 2001;
Chambers et al. 2003). In one study, no mutations of the tumour-
suppressor gene p53 were identified in equine sarcoids, suggesting
that p53 mutations do not have a primary role in the pathogenesis
of this tumour. However, the authors speculated that the high BPV
infection in equine sarcoid may indicate the functional inactivation
of p53 by BPV-encoded E6 protein (Bucher et al. 1996). To date,
no telomerase activity has been detected in equine sarcoids,
suggesting that telomerase does not play a major role in
pathogenesis (Argyle et al. 2003).

Genetic predisposition of equine sarcoid has been reported.
Sarcoid occurrence was associated with the major
histocompatibility complex (MHC) encoded class I equine
leucocyte antigen (ELA) W3,B1 haplotype in Irish, Swiss and
French-bred Warmbloods (Lazary et al. 1985). An association
between sarcoid susceptibility and the MHC encoded class II allele
ELA W13 has also been found in several breeds (Marti et al. 1993;
Gerber et al. 1998). An association between early onset sarcoids
and A5 ELA, increased recurrence rates after surgery and W13
ELA, and increased prevalence of sarcoid and A3W13 ELA has
been reported (Brostrom 1995). Another study demonstrated
correlation between the development of sarcoids and
heterozygosity for the equine severe combined immunodeficiency
(SCID) allele (Ding et al. 2002). 

Failure to induce complete regression of periocular sarcoids
will frequently result in regrowth of the tumour and recurrence
may be more aggressive (i.e. extensive local infiltration and faster

12 Equine periocular neoplasia: Current concepts in aetiopathogenesis

growth). Therefore, if treatment is pursued, potent and aggressive
therapy is recommended from the outset of treatment to more
quickly destroy the tissue and prevent recurrences. Patients should
be closely monitored with regular follow-up examinations and
retreatment promptly initiated if recurrence is noted. However, the
clinician must be aware that the extensive debulking around the
eye is not possible due to the horse’s facial anatomy/lack of skin-
flap surgical options. Use of certain treatment methods such as
surface irritants should be used with great caution in the vicinity of
the eye, lest the globe be secondarily damaged and vision
compromised and/or distortion of palpebral tissues occurs.

Treatment

Equine eyelid abnormalities present unique challenges to
veterinary ophthalmologists. The periocular skin in horses is
tightly adherent to the underlying fascia and bone, often precluding
successful reconstructive eyelid surgery for extensive eyelid
tumours. If surgical reconstruction of the eyelid is unsuccessful, it
is likely that the globe will be lost to the consequence of
inadequate tear film maintenance/distribution and exposure
keratitis. Due to the potentially devastating visual consequences
for a horse affected by an extensive periocular neoplasm, a variety
of treatment modalities have been employed with varying reported
success rates. In most cases, surgical resection is performed to both
confirm tumour type with histopathology and to decrease tumour
volume to be treated by ancillary therapy. Numerous treatment
methods, including surgical excision, cryosurgery, radiofrequency
hyperthermia, immunomodulation, radiation brachytherapy,
intralesional cisplatin, topical cytotoxic therapy (AW4-LUDES, 5-
flurouracil cream, XXTERRA™, oil of rosemary, arsenic powder,
engine grease, tea tree oil) and carbon dioxide laser ablation have
been reported for equine periocular neoplasia (Carr 2009; Giuliano
2010). In most cases of equine eyelid/periocular neoplasia,
surgical excision using sharp dissection (i.e. debulking all grossly
affected neoplastic tissue) and adjunctive therapy is recommended
for optimal long-term prognosis (Hendrix 2005).

Immunotherapy

Immunotherapy (i.e. mycobacterium cell-wall extracts, live whole-
cell bacille Calmetter-Guérin [BCG], proprionibacterial cell wall
extracts) has been used successfully to treat both equine sarcoids
and SCC. These products are believed to stimulate the immune
system to recognise tumour cell-specific antigens thereby
enhancing tumour cell destruction. The most common
immunotherapy for periocular tumours has been the injection of
BCG. Historically, immunotherapy for ocular SCC has not been
employed as commonly as for equine sarcoids. The administration
technique is to saturate the tumour with BCG typically at a dose of
1.0 ml/cm2 of tumour surface. The injection is repeated at variable
intervals (most commonly every 2–4 weeks) until complete
regression of the tumour occurs. In one study, complete regression
was observed in 100% of periocular sarcoids in 31 horses, with an
average of 11.7 ml per treatment, 3.2 treatments per tumour and a
range of 14–252 days to achieve remission (Lavach et al. 1985).
Local and systemic anaphylaxis has been noted especially after the
second injection (Owen and Jagger 1987). Pretreatment with
corticosteroids may be required. Other substances have been used
for immunotherapy in the treatment of sarcoids and include
autogenous tumour vaccines, other mycobacterial cell wall

Fig 5: A 4-year-old Standardbred gelding with a pedunculated (type A)
fibroblastic sarcoid. This fleshy tumour affecting the nasal periocular area
originated from the upper medial eyelid; extensive superficial ulceration is
present. 
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¡  Relatively uncommon 
¡  Slowly progressive, usually within the skin and pigmented 
¡  Not associated with sun exposure, but most common in 

gray or white horses 

 

Gilger, 2011 



¡  Relatively uncommon 
¡  Long term prognosis is poor for survival due to the 

common presence of systemic disease 
¡  May be associated with systemic signs of lethargy, fever, 

weight loss, or limb swelling 

 

Gilger, 2011 
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was performed under general anesthesia. Aqueous humor,
aspirated prior to tPA injection, was submitted for Leptospira
antibody testing (microagglutination).

After recovery from general anesthesia, OS showed an
intense hyphema. The next day the blood had settled to the
ventral AC and the pupil was slightly dilated. The horse was
released for further treatment with intravenous flunixin
meglumine (1 mg/kg q12 h), topical prednisolone eye drops
(q4 h), and atropine eye drops (q12 h; Atropin-POS

 

®

 

 1%,
Ursapharm, Saarbrücken, Germany) at home.

A recheck 4 days later showed a slightly dilated pupil in OS,
while the hemorrhagic uveitis was unchanged otherwise.
Treatment with flunixin meglumine and topical prednisolone
eye drops was continued at the same doses, while the topical
atropine treatment was continued at a dosing interval of 24 h.

One week later, the gelding suddenly developed a cellulitis
of the right hind limb with fever, and he was again presented at
the Equine Department. OS still showed hemorrhagic uveitis.
Blood work was performed and revealed leukocytosis (15 500/

 

µ

 

L;
normal range 4700–8200/

 

µ

 

L), thrombocytopenia (51 000/

 

µ

 

L;
normal range 119 000–250 000/

 

µ

 

L), monocytosis (2330/

 

µ

 

L;
normal range 0–184/

 

µ

 

L), hyperbilirubinemia (86.5 

 

µ

 

M

 

;
normal range 17.4–35.2 

 

µ

 

M

 

), a slight hypoproteinemia
(51 g/L; normal range 60–70 g/L), as well as slightly increased
liver enzyme activities (alkaline phosphatase (AP): 287 U/L;
normal range 81–183 U/L, glutamate dehydrogenase (GLDH):
3.3 U/L; normal range 0.5–2.2 U/L, aspartate aminotransferase
(AST): 526 U/L; normal range 229–393 U/L, sodium dehydro-
genase (SDH): 12.6 U/L; normal range 0.1–7.6 U/L, lactate
dehydrogenase (LDH): 7495 U/L; normal range 369–822 U/L).
All other hematological and biochemical variables were within
normal limits. Treatment consisted of walking the horse
several times daily, hydrotherapy of the right hind limb, and
administration of penicillin (30 000 IU/kg q12 h i.v.), gentamicin
(7 mg/kg q24 h i.v.), flunixin meglumine (1 mg/kg q12 h i.v.),
and prednisolone eye drops OS (q4 h).

Despite the intensive treatment protocol, both the cellulitis
of the right hind limb as well as the uveitis of OS only
showed partial and minimal response to therapy.

Three weeks after initial presentation, a slight improvement
of the uveitis OS was noted. OS showed positive menace and
dazzle reflexes, PLR was negative due to atropine treatment.
The conjunctivae were still injected, the ventral hemorrhage
in the AC had formed a solid blood clot, the flare was
reduced to 1+, the iris still appeared thickened, and the pupil
was slightly dilated. The reduced intraocular inflammation
allowed direct ophthalmoscopy for fundus examination for
the first time and showed no abnormalities.

Four weeks after initial presentation the horse suddenly
developed a decrease in general condition such as weight loss
with unchanged appetite and dependent edema. Blood
analysis was repeated and showed leukocytosis (9500/

 

µ

 

L),
thrombocytopenia (40 000/

 

µ

 

L), hyperbilirubinemia (93.3 

 

µ

 

M

 

),
even further increased liver enzyme activities (AP: 379 U/L,
GLDH: 5.8 U/L, AST: 918 U/L, GGT: 34 U/L SDH:
27.9 U/L, LDH: 18 389 U/L), increased bile acid concen-
trations (24.9 

 

µ

 

M

 

; normal range 0–20 

 

µ

 

M

 

), and hyperlipemia
(triglycerides: 11.8 m

 

M

 

; normal range 0.1–0.5 m

 

M

 

). PCR for

 

Anaplasma phagocytophilum

 

, as well as serologic testing for

 

Theileria equi

 

 and 

 

Babesia caballi

 

 was negative, as was the
result of antibody testing for leptospirosis in aqueous humor
and serum.

An ultrasound examination of the abdomen revealed
splenomegaly, slight hepatomegaly, and mild abdominal
effusion. Liver biopsies were taken and submitted for cyto-
logic and histologic evaluation. Cytology smears showed
groups of hepatocytes with a moderate amount of bile
pigment granula in the cytoplasm, a moderate number of
lymphocytic cells, predominantly lymphoblasts, with an intensive
basophilic, small size vacuolized cytoplasm and round to
ovoid to indented nuclei with a coarsely stippled chromatin
structure, along with a moderate number of macrophages.
Based on these findings, a malignant lymphoma was suspected.
Histologic evaluation showed few solitary cells with large
round nuclei with loose chromatin structure in the sinusoids,
immunohistochemistry was positive for CD3 (CD79a negative)
and confirmed a malignant T-cell lymphoma. Shortly after,
the horse was euthanized due to deterioration of its clinical
condition, and the body was sent in for postmortem examination.

Gross pathologic findings included a markedly enlarged
spleen with rounded edges and general enlargement of the
abdominal lymph nodes. The liver was macroscopically
inconspicuous. H&E stained sections of spleen and lymph
nodes revealed a homogenous periarteriolar population of
large, mononuclear, round neoplastic cells with eosinophilic
cytoplasm, large, round to ovoid, sometimes gyriform nuclei
with loose chromatin structure and 1–2 nucleoli, predomi-
nantly in the white pulp (Fig. 2). Immunohistochemically,
tumor cells were positive for CD3 (specific for T-lymphocytes)
and negative for CD79a (specific for B-lymphocytes), leading
to the diagnosis of a T-cell lymphoma (Fig. 3a,b). In addition, a
low number of intravascular and intrasinusoidal neoplastic

Figure 1. OS at initial presentation: injected conjunctiva, swollen iris, 
miotic pupil, blood and fibrin settled in the ventral aspect of the 
anterior chamber.

Germann, 2008 



¡  Surgical excision 
§  High recurrence rate if used without another therapy 

¡  Chemotherapy 
§  Local injection of cisplatin or implantation of cisplatin 

beads 
¡  Cryotherapy 

§  Double or triple freeze/thaw cycle 
¡  Immunotherapy 

§  Local injection of BCG (bacterial extract) 
§  Good response for nodular and fibroblastic sarcoids 

 



¡  Photodynamic therapy 
§  Local injection of a photosensitizer into the wound bed 

after surgical excision, followed by irradiation with light 
of a specific wavelength 

¡  Hyperthermia 
§  Radiofrequency device heats tissue to preferentially 

destroy tumor cells 
¡  Brachytherapy 

§  Small radioactive sources placed within the tumor 
§  Limited availability 

 



¡  Congenital (present since birth) or 
acquired due to uveitis or trauma 

¡  Treatment: phacoemulsification 
§  High frequency ultrasonic 

vibrations break down the lens 
§  Lens is withdrawn through a 

needle 
§  Intraocular lens implant may or 

may not be placed 
§  Vision is still considered 

compromised after surgery 

 

Gilger, 2011 



¡  A disorder of fluid flow out of the eye 
that results in increased pressure 
within the eye 

¡  Most cases are associated with uveitis 
¡  Treatment: 

§  Medications to decrease fluid 
production, increase fluid outflow, 
and decrease inflammation 

§  Various surgical options based on 
whether or not the eye is still visual 

 

Gilger, 2011 



¡  Placement of a subpalpebral lavage tube 
¡  Entropion repair 
¡  Third eyelid removal 
¡  Conjunctival grafts 
¡  Enucleation 
 

Most equestrian competitions and racing jurisdictions allow participation of half-blind
horses.

Bilateral blindness is a common endpoint of chronic uveitis, especially in the
appaloosa breed.17, 25 Some owners opt to euthanize horses that are blind for safety
or economic reasons. Other horse owners choose to maintain blind horses as pets,
and a few blind horses are ridden. Horses with quiet temperaments may adapt well to
blindness. Clients who own horses at risk for losing vision should be directed to online
resources (www.blindhorses.org) or printed materials25 that describe management
and training of blind horses.

SUMMARY

Equine practitioners examine patient eyes on a daily basis. Indications range from
inspection of normal anatomy to treatment of traumatized eyes to workups of sight
threatening inflammatory or neoplastic ocular conditions. Assessment of equine eyes
requires practitioners to take time to create a good !exam room! in the field and
administer appropriate restraint, sedation and/or regional anesthesia to facilitate
thorough examination. Accurate diagnosis and treatment of equine eye problems
requires skill in ocular surface staining and cytology, and basic proficiency in standing
surgery. Expertise in digital photography optimizes client education and case man-
agement. As some equine eye problems benefit from intense medical treatment or
advanced surgical care, practitioners should be familiar with the options offered at
specialty centers, and recognize cases that would benefit from referral. Finally,
blindness is not uncommon in horses. Practitioners can counsel clients that own blind
horses on the best options for managing sight loss.

REFERENCES

1. Hurn SD, Turner AG. Ophthalmic examination findings of Thoroughbred racehorses in
Australia. Vet Ophthalmol 2006;9:95–100.

2. Barnett, KC, Crispen SM, Lavach JD, et al. Color atlas and text of equine ophthal-
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Fig. 13. Horse being prepared for standing enucleation.
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§  May be desirable for financial 
reasons, logistical reasons, or 
to reduce the risks of general 
anesthesia in draft horses, 
geriatric patients, and horses 
with orthopedic disease 

§  Appropriate sedation and 
regional nerve blocks are 
critical 

 milbournequine.co.uk 



¡  Specialized catheter that allows medication of the eye 
¡  Excellent for ease of treatment and decreased risk of 

trauma 
¡  Placed under the eyelid using a trocar needle 
 
 

Gilger, 2011 



¡  Inversion of the eyelid margins 
¡  Most common condition of the eye in foals 
¡  Causes: 

§  Septic foals or ‘dummy’ foals leading to weight loss or 
dehydration 

§  Possible genetic predisposition in Thoroughbreds and 
Quarter Horses 

§  Eyelid trauma 
§  Scarring 

 
Gilger, 2011 



¡  Temporary surgical repair 
§  Everting sutures in 

place for 2-4 weeks 
¡  Hotz-Celsus procedure 

§  Performed if entropion 
persists despite several 
attempts at temporary 
correction 

§  A segment of skin is 
removed to 
permanently evert the 
eyelid margin 

 

Gilger, 2011 



Auer, 2012 

¡  Performed for advanced neoplasia of the third eyelid 
¡  Clamped and removed around the T-shaped cartilage 
¡  Conjunctiva may or may not be sutured 



¡  Performed for deep, melting, or nonhealing ulcers that 
require immediate vascularization 

¡  Provide growth factors, cell coverage, and structural 
support 

Gilger, 2011 

6 weeks postoperatively Trimmed pedicle 



§  Indicated for removal of a painful, blind, deformed, or 
traumatized eye, or for extensive neoplasia or infection 

§  Cosmetic alternatives exist, but all require ongoing 
maintenance, have more complications, and require a 
financial investment 

¡  Eyelid margins are temporarily apposed 
¡  Incision made close to the eyelid margin, and the eye is 

dissected out 

Gilger, 2011 
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¡  Horses usually adapt well 
¡  Adaptation is quicker if the eye was blind 
¡  Sometimes better if led and approached on the visual side 
¡  Injections given on the visual side 
¡  For safety reasons, ride with caution 
¡  Recent study of 34 horses: 

§  85% returned to their    
 previous discipline 

§  Flat racing, steeplechase     
 racing, dressage, eventing,    
 hunter/jumper, trail riding,      
 lesson work, breeding      
  (Utter et al, 2010) 

and spending time with the horse after vision has
been lost. Identifying the stressors that cause anxiety
(primarily confinement and separation from other
horses) is important. Although blind horses have been
known to “map” and adapt to a wide variety of stalls,
sheds, and pastures, common sense dictates that
the ideal initial environment should be a treeless pad-
dock with a board fence and a stall or run-in shed with
smooth, solid walls. Some horses benefit from the
presence of a calm, sighted companion in their pad-
dock or barn. Others fare better if they are kept alone
during the transition period. All horses with recent
loss of vision benefit from steady handling, regular
grooming, and predictable schedules for meals and
turnout (Table 13-1).

Blind horses appear to be settled by the voices, smell,
and touch of people they knew and trusted when they

had sight. These people usually provide the training of
a newly blind horse, and this interaction is a key factor
in the transition phase. Adaptive lessons are learned as
long as the trainer gives consistent cues and is relaxed
and nonthreatening. The initial training generally
consists of essential verbal cues such as “whoa,” “step
up,” “step down,” and “stand.” As training goes on,
the horse may learn to pick up nonverbal cues as well
by responding to the trainer’s touch, footfalls, and
body position. People working with newly blind
horses should be patient, because some lessons take
longer to learn than others. Owners who have chosen
to maintain blind horses benefit from talking to others
who have gone through similar experiences.

No matter how gentle an individual horse is, any
horse that has lost its vision may change its behavior
quickly if it senses that a nearby person is anxious,
afraid, or hostile. A blind horse may also spook if an out-
side stimulus (e.g., honking automobile, loose dog
underfoot, snow sliding off a roof) suddenly scares it.
Signage should be posted on stalls or paddocks of blind
horses to alert visitors to the animal’s handicap.
Strangers should be cautioned about approaching
horses that are in the early phases of adapting to vision
loss. Regular handlers should stand near a blind horse’s
shoulder when working with it, because this is the safest
position from which to take evasive action if the horse
reacts suddenly.

COPING IN THE DARK

Experience is the cane of the blind.

Popular Haitian saying

Over and over, owners of blind horses recite inspiring
stories of the navigational skills of their “dark-adapted”
animals. Many say that their blind horses travel their
home terrain with such confidence that outside
observers mistake them for sighted animals.

Horses that have lost vision appear to have the ability
to construct a “mental map” of their environment and
are capable of knowing the perimeter of several different
paddocks or large pastures, as well as their stalls. Blind
horses often run and play in their fenced enclosures,
halting with confidence just short of the boundary. No
one knows whether horses gain this geographic knowl-
edge by “memorizing” the stride distance between
fences, by feeling subtle alterations in ground topogra-
phy, or by some other perceptive ability. People who
confine horses in electrically charged wire enclosures
speculate that the horses may be able sense the presence
of the electric current running through the wire.

Blind horses demonstrate increased use of their
remaining special senses, especially hearing. Their ears
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Fig. 13-1 Jake, a 25-year-old Appaloosa gelding. Jake has been
blind since the age of 16 as a result of insidious uveitis; both
eyes were enucleated to resolve recurrent calcific keratopathy.
Jake is used regularly for trail riding. (Photograph courtesy Lisa
and Greg Weren, Hilton, NY.)
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¡  Causes: 
§  Recurrent uveitis (most common) 
§  Corneal disease 
§  Trauma 
§  Neoplasia 
§  Infection 

¡  Key points: 
§  Temperament of the horse 
§  Dedication of the owner 
§  Safe and predictable environment 

 



¡  Onset is often gradual 
¡  Progressive uncertainty, especially in low light 
¡  Transition period with unpredictable behavior 

§  Lasts from a few days to a few weeks 
§  Close monitoring in a stall or small paddock 
§  Frequent handling and attention 
§  Predictable daily routine 

¡  Kept alone or with a single companion 
¡  Environment 

§  Smooth walls and fences; eliminate hazards 
§  Stall with a sliding door or a door that swings out into the aisle 
§  Care with wind, loud noises, or loose animals 
§  Walk the perimeter of the pasture 



¡  Talk calmly and touch often 
¡  Teach verbal commands 
¡  Choose a quiet companion 
¡  Set limits for behavior and reinforce them 
¡  Practice loading and unloading on a trailer 
 

Gilger, 2011 



¡  Similar breeding behavior 
¡  Do not respond to artificial light; most cycle normally by April 
¡  Not as likely to foal at night 
¡  Rarely, can be a genetic predisposition in Appaloosas or 

European Warmbloods 
¡  Show strong maternal behavior 

§  Often more relaxed if      
 the foal wears a bell 

§  May panic if separated;     
 always handle and restrain     
 the mare and foal so she knows the foal is near 

 

Gilger, 2011 



¡  Safety concerns preclude a veterinarian from advising a 
client to ride a blind horse 

¡  Pasture pets 
¡  Trail horses 
¡  Therapeutic riding programs 
¡  Dressage 
¡  Reining 
¡  Safety must be a priority 
¡  www.blindhorses.org 
 

Gilger, 2011 



¡  Injuries to the eye should be seen by a veterinarian 
¡  Applying medication without an examination or neglect of 

a painful eye can cause very serious complications, 
including vision loss 

¡  Common conditions of the eye in horses include corneal 
ulcers, eyelid lacerations, uveitis, neoplasia, cataracts, 
and glaucoma; these can all be addressed and treated if 
caught early 

¡  A painful or traumatized eye is an emergency!  
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