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Horses commonly present to veterinarians with ophthalmic conditions. The first key to 
diagnosing and treating equine ophthalmic disorders is to perform a thorough, systematic 
ocular examination being cognizant of normal equine anatomy and variations of normal that 
may exist. It is imperative to have a dark environment to adequately assess the eye as it will 
allow for allow greater visualization of intraocular structures. Even in a field situation, this can 
be accomplished by placing a blanket over the heads of the horse and examiner or if needed by 
scheduling the appointment for a naturally dark time of the day (early a.m. or late p.m.). Prior 
to detailed ophthalmic examination, consciously make preliminary patient observations 
regarding visual behavior, facial symmetry and note obvious ophthalmic abnormalities for 
closer evaluation. Vision assessment should be done prior to examination of the ocular 
structures by observing the animal as it walks around (can use obstacles to set up a maze test).   
 

• Examination of Head and Face 
• Prior to animal restraint the face should be carefully evaluated. Touching the 

animal’s face or stressing them may mask the true position of ocular 
structures. 

• Evaluate for symmetry and evidence of neurologic problems such as head tilt, 
ear droop, or loss of muscle mass. Evaluate eyelids for conformation prior to 
touching the face. The eyelashes should be directed outward (not down) and 
the eyelid margin should be visible along all edges. 

• Evaluate the eyes to determine if they are both tracking and are of equal size. 
Viewing the globes from head on helps to determine if one eye is further 
forward than the other. 

• Transilluminator – This bright light source allows you to examine the eyelids, 
conjunctiva, cornea, anterior chamber, iris, pupil, and lens (anterior capsule/anterior 
cortex/nucleus/posterior cortex/posterior capsule).  A magnification loop or glasses 
helps in seeing small things.  Variation in the form of illumination highlights various 
portions of the eye, making lesions more easily identified. 

• Direct illumination – view the eye from the same direction as the light 
▪ Diffuse light- light source is held far from the eye 
▪ Focal light- light source is held close (1cm) to the eye 

• Transillumination - shine the light across the eye and view from a 90° angle 
• Retroillumination - reflecting light off the fundus to illuminate intraocular 

structures. Ocular lesions may appear dark against the tapetal reflection (e.g. 
cataracts). 

• Slit beam or smallest circle beam of ophthalmoscope - using this as an 
illuminator highlights changes in shape or location of structures.  Using a 
head loop, or magnification glasses, while the slit beam is passed 
transversely across the eye creates a form of slit-lamp biomicroscopy.  The 



slit is useful for determining corneal/lens curvature and the depth of lesions, 
while the small circle is best for detecting/grading aqueous flare. 

• Pupillary light reflexes (PLR) 
• Note the size of the pupils using retroillumination.  Note the size of the pupils 

relative to each other, as well as normal.  If there is anisocoria it is imperative 
to determine which pupil is abnormal and why.  Stressed animals may have 
large pupils that are slow to respond.  Patience and a bright light will aid the 
response. 

• Direct PLR - shine the light in the eye and watch that eye for pupillary 
constriction.  This tests cranial nerves II and III, as well as the retina, optic 
nerve, and optic tracts. 

• Indirect (consensual) PLR - shine light in the eye and watch the opposite eye for 
constriction (may need a second person to assist with illumination or pupil 
evaluation in horses). 

• Remember it is possible to have a PLR and no vision, as well as vision and no PLR.   

• Schirmer tear test - measures aqueous tear production (normal is >15 mm/min) 
• The test is completed by bending the strip at the notched mark, placing it in the 

lower conjunctival sac, and holding it gently in place for 1 minute. 
• This test does not have to be performed routinely on equine patients but is 

beneficial to check in cases of THO/facial nerve paralysis or in eyes with 
nonhealing/recurrent ulcers that do not show epiphora. 

• Fluorescein stain - stains the corneal stroma 
• This test detects corneal ulceration. It can also be used to determine the depth 

as well as diameter of the lesion. To assess the depth of the ulcer view across 
the corneal surface (normal corneal curvature = stroma intact so epithelial 
defect only; flattening of cornea in area of ulcer = superficial stromal defect; 
slight indentation of cornea in area of ulcer = midstromal defect; deep 
indentation of cornea in area of ulcer = deep stromal defect; fluorescein stain 
around wall of deep ulcer but no stain in center = descemetocele). 

• Wet fluorescein strip and touch the strip to the conjunctival surface of the eye, 
or stain can be mixed with eye wash or topical anesthetic and sprayed on the 
corneal surface (do not store this solution long-term due to possible bacterial 
contamination). 

• The stain can be viewed with a normal light source or a cobalt blue filter to aid in 
fluorescence; a positive stain is green. 

• Fluorescein stain can also be used to perform a Seidel test (for aqueous leakage) 
or a Jones test (for nasolacrimal system patency). 

• Intraocular pressure (IOP) measurement - normal horse is 15-30 mm Hg  
• The IOP should be measured in all cases of suspected glaucoma, uveitis, lens 

position shift, or any “red eye” with no other obvious cause. 
• Do not restrain eyelids too tightly or inadvertently press on the eye through the 

lids as this will result in a falsely elevated pressure. 
• TonoVet: measures by rebound and the result is reported in mmHg 

▪ Use the equine calibration setting. 



▪ This instrument measures the return force of a small probe bounced off 
the corneal surface. 

▪ The animal’s head is held in a normal forward position above heart level. 
The instrument is held approximately 5 mm in front of the eye in a 
horizontal position and the lower button is pushed to release the probe. 
The button is pushed 6 times to allow for an average to be calculated. 
Error readings indicate the probe is too close, too far, or not 
perpendicular to the corneal surface. 

• Ophthalmoscopy - examination of the fundus 
• It is very helpful to dilate the eye with tropicamide prior to examination in order 

to view the entire fundus and it should be noted whether dilation was used 
or not during a prepurchase exam. The optic nerve head in horses is salmon-
colored and located ventrally in the nontapetal fundus so when trying to 
examine it you will be looking somewhat down in the eye. The retinal 
vasculature pattern is Paurangiotic with only small blood vessels coursing a 
short distance from the optic near head. If a tapetum is present note degree 
of reflectivity. Normal tapetal color varies with the coat color of the animal 
ranging from blue-green-yellow-orange. Eyes lacking a tapetum (or areas 
without tapetal tissues) will allow visualization of red choroidal blood vessels. 

• Direct Ophthalmoscopy 
▪ Place the brow rest of the instrument on your own eyebrow, hold the 

instrument a few inches from the animal’s eye, and look directly into the 
eye. The instrument can be used to evaluate all levels of the eye. Dialing 
the central wheel of the instrument changes diopter setting.  Red 
numbers are negative with white or green numbers being positive, a 0 
has no diopter correction. 

▪ The various diopter settings allow examination of the different structures 
of the eye: +20 focuses more anteriorly on the surface of the eye while 0 
to -2 focuses on the fundus. If you wear corrective glasses and remove 
them prior to using the ophthalmoscope you will need to make your own 
corrections to these numbers. 

▪ The front of the instrument has variable aperture settings to allow 
different types of illumination, small spot, large spot, slit beam, and 
variable color filters. 

▪ Advantages are simplicity and high magnification for study of a specific 
area; disadvantages are the very small visible area, high degree of 
magnification, and the closeness to uncooperative animals. 

• Panoptic Direct Ophthalmoscopy 
▪ Allows for a greater viewing field (5 times larger) when compared to 

regular direct instrument. 
▪ The instrument also allows for aperture and diopter setting changes. To 

get the instrument ready for the fundus evaluation 1) set the aperture 
setting (horizontal dial on instrument) to the green bar. 2) Hold the 
instrument to your eye and with the room lights on view an object at 
approximately 5 feet. 3) Use the diopter setting (the vertical, thumb 
operated dial) to focus on the object. 



▪ To examine the fundus turn off room lights and place instrument 2 cm 
from the patient’s eye (fill the pupil with light), and view the animal’s 
fundus. Modify diopter setting slightly as needed to perfect focus. 

• Indirect Ophthalmoscopy - viewing a virtual image of the fundus.   
▪ This requires a focused light source and a handheld lens (20D and 14D 

are recommended for horses). 
▪ Start at a comfortable arm’s length from the animal. Hold the 

transilluminator at eye level; create a line of light from your eye to the 
animal, place the lens perpendicular to the line of light in front of the 
patient’s eye. Move the lens closer or further as needed to make the 
fundus image fill the lens. 

▪ Advantages are visualization of a large area of the fundus and placement 
of the examiner at a distance from the animal. Disadvantage is that it 
requires a slight degree of experience to use the technique and image is 
upside-down and reversed (effectively 180 degrees off). 

• Bacterial culture 
• Use small swabs to prevent contamination. To improve results the swab should 

be pre-moistened in the sterile carrier prior to sample collection. Topical 
ophthalmic anesthesia may be applied if necessary prior to obtaining a 
sample for culture. 

• Samples may be taken from eyelid, conjunctiva or cornea and processed in a 
routine manner.  The longer the swab is held at room temperature after 
sample collection the lower the bacterial viability, thus the lower the test 
results. 

• Cytology  
• Samples may be collected from the eyelids, conjunctiva or cornea. 
• A topical ophthalmic anesthetic is applied to the ocular surface to prevent the 

animal from feeling the procedure. 
• A cytobrush allows for the best sample collection, but a small blunt instrument 

of any kind may be used, including a Kimura spatula or the back (blunt) end 
of a scalpel blade. 

• The area to be sampled is lightly abraded and then gently smeared on a glass 
slide. 

• Routine staining procedures are then followed.  

• Nasolacrimal duct flush  
• Tests the patency of the lacrimal puncta and drainage system. This test should be 

used when epiphora is present without concurrent signs of ocular irritation. 
• Topical anesthetic is applied to the ocular surface to prevent the animal from 

feeling the procedure when performing normograde NLD flushing. The 
puncta are located approximately 3-5 mm from the medial canthus (at the 
pigmented, non-pigmented junction) just inside the margin of the superior 
and inferior lids. A lacrimal cannula or soft and flexible 20-gauge IV catheter 
may be used. A 6ml syringe filled with eye wash, saline, or sterile water is 
attached to the cannula/catheter. The cannula/catheter is slid along the 
inner lid edge until it slides into the puncta. Fluid is injected into the duct 



until it is seen bubbling out of the opposing puncta and then both puncta are 
occluded to watch for fluid exiting the nose. 

• Retrograde NLD flushing can be performed in horses using an up to 8 French 
catheter inserted into the nasal punctum located near the mucocutaneous 
junction in the nares. 

• Fluorescein dye may be added to make the fluid more easily identified. 
 
Horses that are uncooperative or painful should be sedated for ocular examination and 
diagnostics to prevent injury (to human or horse) and to improve assessment. Additional 
restraint with a nose/ear/shoulder twitch can be utilized when necessary. Periocular nerve 
blocks can be used for both ocular examination and periocular procedures. Using a 25-gauge 
5/8 inch needle, 1-2 ml of anesthetic solution (e.g. lidocaine, mepivicaine) is injected 
subcutaneously in the region of interest. The most commonly utilized nerve block for 
examination is the auriculopalpebral nerve block, blocking the palpebral branch of the 
auriculopalpebral nerve to provide akinesia of the orbicularis oculi muscle. The nerve can be 
palpated as it passes over the zygomatic arch dorsolateral to the orbit. Following this block 
horses are still able to blink, but manual eyelid opening does not require as much force, 
reducing the risk of compromise to a potentially vulnerable globe. An additional block that 
provides partial upper eyelid akinesia as well as extensive upper lid anesthesia is the frontal 
(supraorbital) nerve block. The nerve exits the supraorbital foramen, a palpable depression in 
the dorsomedial orbital rim, allowing anesthetic to be deposited directly in or over the opening. 
If corneal sampling or ocular foreign body investigation is necessary a topical anesthetic should 
be applied to the eye. 
 
If ocular axis clarity is impeded by corneal edema, hyphema, cataract, pupil seclusion, extreme 
eyelid swelling, or severe pain preventing eyelid opening, ocular ultrasound may be performed 
as a rapid, safe, noninvasive adjunct examination method. It is useful in awake, sedated and 
blocked horses for not only intraocular evaluation, but can also be used to examine periocular 
and retrobulbar structures. The most common indications are for detecting retinal detachment 
or lens luxation after globe trauma and in horses with uveitis, cataract, and severe corneal 
opacities. Orbital ultrasound evaluation is also useful in instances of exophthalmos or orbital 
trauma (e.g. can help differentiate between solid and cystic structures and/or foreign body 
presence). Various ultrasound transducer probes can be used, with a 7.5 or 10 MHz probe 
optimal for general ophthalmic use (7.5 MHz better for orbital evaluation given deeper 
penetration; 10 MHz better for ocular evaluation and resolution) and linear transducers 
providing better resolution of near-field structures. A small scan head transducer can be placed 
directly on the cornea (transcorneal approach) following sedation, periocular nerve blocks, and 
topical ophthalmic anesthesia to view intraocular and orbital tissues, or with use of an offset 
device the anterior aspect of the globe can be studied. The transpalpebral approach through 
closed eyelids is easier to learn and can be used with larger transducers or in horses not 
amenable to corneal contact but will result in more ultrasound imaging artifacts. If the 
structural integrity of the globe is possibly compromised (i.e. from trauma), extreme care must 
be taken when the ultrasound examination is performed to not induce further damage to the 
eye. 


