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Canine Glaucoma, Pathophysiology and
Therapeutic Strategies

Caryn E. Plummer, DVM, DACVO

Associate Professor and Service Chief, Comparative Ophthalmology
College of Veterinary Medicine
University of Florida, Gainesville, FL, USA

Glaucoma is perhaps the most frustrating ocular disease for the practicing veterinarian, cli-
ent and patient. It is an insidious disease that occurs in many breeds of dog (including mixed-
breeds) and is associated with an increase in intraocular pressure (IOP) that is incompatible
with the health of the eye. Loss of vision results in time and the acute and sustained pressure
spikes that occur are quite frequently very painful for the patient. Finding efficacious ways
to treat glaucoma is important because it is a leading cause of blindness in dogs and uncon-
trolled IOP can threaten life quality as a result of the discomfort that results.

The definition of glaucoma continues to evolve but at present it is reasonable to describe it
as a group of diseases, the major risk factor of which is elevated intraocular pressure, with an
optic neuropathy characterized by the death of retinal ganglion cells (RGCs) and their axons.
IOP-independent alterations such as excitotoxic amino acids, defects in the optic nerve head
(ONH) microcirculation, and extracellular matrix (ECM) abnormalities of the ONH may also
contribute to optic nerve damage in glaucoma.

A diagnosis of glaucoma is made based upon clinical signs and an index of suspicion for
the disease. If is confirmed or supported with tonometry, or an estimate of IOP that is above
the reference range of normal. Tonometry in the outpatient clinic provides only a “snapshot,”
and diurnal variations in IOP occur in the dog with higher levels in the early morning and
the lowest readings in the early evening. However, tonometry is the easiest way to monitor
the progression and response of the disease. The most common tools for tonometry in the
veterinary clinic are the TonoPen (or TonoPen Vet) and the TonoVet. The TonoPen is an
applanation tonometer that measures the amount of force necessary to indent a fixed surface
area of the cornea. It is used after the application of a topical anesthetic agent. The TonoVet
is a more recent commercially available tool. It is a rebound tonometer that measures the
rebound force and velocity that a pin returning from contacting the cornea has. It does not
require topical anesthesia. Both instruments have similar accuracies and the choice of which
to use is mostly based upon clinician preference.

PATHOPHYSIOLOGY

In the normal eye, healthy is maintained by the balance between the production of aqueous
humor (AH), which nourishes the interior structures of the eye, removes metabolic wastes
and maintains the turgidity of the eye, and its removal or outflow. AH produced by active
secretion by the nonpigmented ciliary epithelium, through the ciliary body epithelia into the
posterior chamber utilizing energy and the enzyme carbonic anhydrase. A small amount of
AH is produced by ultrafiltration of blood in the ciliary body circulation.

AH outflow occurs through several potential pathways. The conventional outflow occurs
through the iridocorneal angle. Unconventional outflow occurs through the iris, CB and sclera
(uveoscleral pathway). AH flows thru the pectinate ligament and the trabecular meshwork
to the angular aqueous plexus to the scleral venous plexus. In the dog, AH then drains from
SVP three ways 1) anterior to the episcleral and conjunctival veins, 2) posteriorly into the
scleral venous plexus and vortex venous system, 3) through the ciliary muscle interstitium to
the suprachoroid and diffuse through the sclera (uveoscleral). Different species have different
relative percentages of conventional and unconventional outflow, which impacts the utility of
some therapeutic agents for the treatment fo glaucoma.
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