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Common Equine Ophthalmic Conditions

Corneal disease:

Årepair mechanisms

Ånon-healing ulcers

Åpresumed immune disease

Uveitis

Cataract



EQUINE CORNEAL DISEASE
Normal repair mechanisms & chronic corneal disease



Tip 1: Things to Remember in 
Corneal Diseases

Ulcer no change > 3 days = complicated

Cellular infiltrate = corneal cytology

Progressive or pending perf = surgical dz

Descemetoceles are surgical emergencies

Once eyes are perforated the prognosis decreases

Tip 2: understand how the cornea is put together é..



Corneal anatomy



Corneal anatomy



Corneal anatomy

Anterior cornea: 

tear film, epithelium & 

basement membrane

Posterior cornea:

Stroma

Descemetôs membrane

Endothelium



Tear film anatomy

ÅTrilaminar structure:
ÅLipid (meibomian glands)
ÅAqueous ( temporal 

and third eye lid gland 
ductules)
ÅMucins (conjunctiva 

ventral fornix)

ÅPlus:
ÅLactoferrin
ÅIgA (increases when lids 

closed)
ÅLysozyme
ÅMMPS





Lacrimal lake

Note focal iridal

pigmentary lesion.

iPhone 6, macro lens, oblique 
lighting, stacked macro images.



The Lacrimal lake ƿslit lamp appearance

ǒ GIFs
Apple iPhone XS Max

ǒ Õ02/9!2044!5/36nnJTP511



Differentiating anterior from 
posterior corneal disease

Anterior cornea

Is it reflective? 

ïSmooth surface which meansé.
ïHealthy tear film

ÅLipid phase
ÅAqueous phase
ÅMucin

ïIntact epithelium ïrapid turnover

Posterior cornea

Is it transparent?

ïRegular arrangement stromal 
fibres ïslow turnover, relative 
dehydration

ïAbsence blood vessels, simple 
cellular structure

ïRelative dehydration  - functional 
endothelium

ïTransparent endothelium
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Oblique light: is it reflective?



Coaxial light: is it transparent?



Retroillumination: is it transparent?

iPhone XS Max- operating microscope eye piece image iPhone 7plus and 12x macro lens



Patterns of oedema

¸ Profound oedema 
think intraocular dz

¸ Glaucoma

¸ Uveitis

¸ Subtle focal oedema 
think corneal surface 
disease



What are ulcers?

Loss of corneal tissue

ÅSuperficial

ÅDeep

ÅFull thickness

0.8-1.4mm



Classify ulcers: 
1) Superficial uncomplicated 
corneal ulcer 2) Complicated corneal ulcer



Superficial uncomplicated corneal 
ulcer

ÅVisual eyes, often very painful.

ÅNo microorganisms (on culture 
or cytology)

ÅNo cellular infiltrate

ÅNo under-running of epithelial 
edges

ÅEpithelium well attached

ÅNo foreign body

ÅNo secondary uveitis

Åddx reflex miosis

ÅRapid healing (<7-10days)



Corneal 
sampling 

techniques

defining pathology



Defining pathology:
Bacteriology

ÅCorneal culture

ÅUse of topical anaesthetics 
improves sample

ÅUse a paediatric sized swab

ÅSample from edge of ulcers

ÅCulture for bacteria and fungi

ÅAnd always do cytology too





Defining pathology:
Corneal cytology

The presence of 
epithelial cells confirms 

a good scrape



Defining pathology:
Corneal cytology

Bacterial and fungal 
infection

Immune-mediated / viral

Neutrophil
Lymphocytes 
Plasma cells

Immune-mediated or 
parasitic

Eosinophils



Defining pathology:
Corneal cytology

Fungal Hyphae



Epithelial repair (superficial ulcers)

1) Migrationïrapid (1 to 3 mm/day)

2) Attachmentïslow (days to weeks)

3) Division ïslow (30days)

ÅFluroscein negative means intact epithelium 
but not normal epithelial thickness or 
attachment

Å Vascularisation has no effect on speed 
repair

Å Scarring not a feature of epithelial wounds

ÅRemove cause then rapid healing the norm

ÅEnvironment key
Å Nutrition

Å Oxygen 

ÅLubricate for 30days post fluoroscein 
negative
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Treatment of uncomplicated 
ulceration. 

Identification of cause main aim. 
Ulcers heal un-aided once cause 
removed. 

Prevention of secondary infection and 
progression to melting or stromal 
infection with broad spectrum 
antibacterials advised. 

Chloramphenicol good choice. 

Atropine to relieve painful miosis often 
associated with corneal lesions. 

Lubrication ïviscotears, hyaluronate.

Prevention self trauma ïfly masks, 
systemic analgesia, simplify 
environment ïhay net on floor etc. 

Consider use of bandage contact lens 
for pain control in large lesions. 

NEVER USE STEROIDS (and care 
with topical NSAID's). 

Vascularisation is not a sign of healing 
in superficial ulceration 





Poor epithelial attachment?

(multiple ulcers)

Corneal defect?

Corneal infiltration?

Corneal vascularisation?

Significant corneal 
oedema?

Chronic or recurrent?

Uveitis?

Visual changes?

Complicated Corneal Ulcers 



Complicated Corneal Ulcers 

1. Indolent ulcers

2. Deep ulcers

3. Descemetocoeles

4. Perforations

5. melting corneal ulcers

6. Mycotic / fungal 
infections

7. Non ulcerative keratopathies
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INDOLENT CORNEAL ULCERS
When superficial healing fails



Indolent ulcers



Indolent ulcer
formation

Recurrent or 
ongoing corneal 
trauma

Exposure

Foreign body

Steroids
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Indolent ulcer
formation

Recurrent or ongoing corneal 
trauma

1. Loss basement membrane

2. Anterior stromal cell death

3. Anterior hyalinised 
membrane formation?

(or sequestrum ) 

4. Neovascularisation & 
redundant epithelial border 



Treatment of the indolent ulcer. 

Aims

ÅIdentification of cause 

ÅRemove non-adherent 
epithelium 

ÅImprove epithelial environment 

ÅReduce friction 

ÅEncourage epithelial 
attachment 

ÅConsider surgical methods to 
breach anterior stromal 
membrane if medical treatment 
fails

Tools

ÅClient education 

ÅSterile cotton buds

ÅContact lens

ÅSerum

ÅTetracyclines?

ÅSurgery



Indolent ulcer 
medical treatment

Tetracyclines

Decrease MMP

Promote epithelialization

Systemic (doxycycline) 
& topical

Topical serum

Growth factors

Decrease MMP

Hyaluronate



Debridement



Debridement



Debridement and lens



Stromal ulcers



Stromal repair (deep ulcers)

·4 stages
¹Cell death ! A depressing start.. 

Immediate

ėNeutrophils recruited from tear film

ėMMPs ïfriend or foe

ėStimulate healing

ėRecruit neutrophils from tear film

¹Proliferation and migration.. 5-
7days

¹Transformation .. 30days

¹Remodelling and scar 
formation.. 12months

·Speed increases with 
vascularisation as does 
scarring 
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MELTING ULCERS
When stromal repair goes wrong:



Melting ulcer (sterile)

MMPôs          Bacteria



Melting ulcer (bacterial)

MMPôs          Bacteria               Bacterial protease



Treatment of melting ulcers

ÅCulture and cytology

ÅLavage system

Å3rd generation Fluroquinôsq 
2hours (Ofloxacin)

ÅAtropine

ÅSerum as often as possible

ÅSystemic NSAIDôs and 
doxycline

ÅConsider early keratectomy to 
debulk necrotic tissue

ÅOther anti-proteases

ÅEDTA, acetyl cysteine



STROMAL ABSCESSESS
When stromal repair fails



Stromal abscesses. 

Needs:

Break in epithelium

Infectious agent

Predispose by:

Micropuncture

Chronicity

Immune- suppression 
(steroids)



Stromal abscesses. 

ÅFocal yellow to white 
lesions within corneal 
stroma

ÅChronic

ÅVascular response 
variable

ÅBacterial or fungal

ÅFungal hyphae love 
descemetôs

ÅA surgical disease




