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GLAUCOMA

What is glaucoma?


Glaucoma is the elevation of fluid pressure inside the eye (intraocular pressure) beyond a  point at which vision is no longer possible. Glaucoma is a frequent cause of blindness in humans and in our pets. Glaucoma is the most difficult condition in Veterinary ophthalmology to treat! 


To understand glaucoma, it is necessary to understand how the fluid inside the eye normally flows and maintains normal intraocular pressure. Fluid inside the eye (aqueous humor) is produced behind the colored area of the eye (iris) in a portion of the eye called the ciliary body. This aqueous humor is made by filtering blood. The fluid flows through the center hole in the iris (pupil). Finally the aqueous humor drains from the eye at the junction of the clear cornea and the colored iris (drainage angle) inside the eye and then the aqueous rejoins the blood. The drainage angle is a sieve-like network. Aqueous humor is made inside the eye and passes from the eye back into the blood at the same rate. This results in a stable intraocular pressure of 15-25 mm of Hg. Glaucoma is the consequence of abnormal outflow of aqueous humor and a subsequent build-up of pressure inside the eye. The resulting high pressure compresses the optic nerve and the elevated intraocular pressure results in pain and in blindness.

Are there types of glaucoma?


There are two categories of glaucoma:


Primary glaucoma occurs without any obvious disease in the eye. This is most often due to a malformation of the drainage angle present from birth. This malformation is called goniodysgenesis and these dogs can develop glaucoma either spontaneously or due to a relatively minor degree of irritation/inflammation inside the eye.  Primary glaucoma is known to occur in certain purebred breeds of dogs and is thought to be inherited. Breeds commonly affected by primary glaucoma include, but is not limited to: Beagles, Miniature Poodles and Norwegian Elkhounds, American and English Cocker Spaniels, Basset Hounds, Samoyeds, and Chow Chows. Dogs with primary glaucoma are generally at risk for glaucoma in BOTH eyes because both eyes are generally formed the same.


Secondary glaucoma is the result of some intraocular condition that interferes with the natural flow of aqueous humor. Conditions that commonly cause secondary glaucoma include the result of ocular inflammation (uveitis), lens dislocation (luxation), neoplasm (tumors or cancer), previous surgery and injury to the eye. Dogs with secondary glaucoma are only at risk for glaucoma in both eyes when the cause of glaucoma is present in both eyes.


Another way to categorize glaucoma is based on how the drainage angle appears on examination using a special lens (gonioscopy-see below).  The appearance of the drainage angle between breeds that are born with abnormally formed drainage angles (goniodysgenesis) varies between open, narrow, and closed. The appearance of the drainage angle is informative, but is not always perfectly predictive of the function of the drainage angle. 

What does glaucoma do?


Glaucoma results in blindness by blocking the nerve impulse through the optic nerve. Once the optic nerve has been permanently damaged, there can be no restoration of vision. With early surgery and then medical therapy, your pet’s vision may be maintained. Frequently with extreme elevations of pressure, the eye becomes permanently blind and painful very rapidly. The aim of therapy at that point is to keep your pet pain-free and maintain a cosmetic eye.

How is glaucoma diagnosed?


The diagnosis of glaucoma is based on history, clinical signs, measuring the intraocular pressure [tonometry] and visually examining the drainage angle using gonioscopy. We cannot use the signs of “pain” as a criteria as our pets cannot tell us of their pain directly. Symptoms of glaucoma include some or all the following: excessive tearing, a green or yellow eye discharge, a redness to the white of the eye, an eye in which the cornea (clear portion in the front) suddenly looks blue, an eye with a pupil that is large and will not move when light is shined into it, a pet who sleeps a lot, a pet who hides under the bed or a pet who suddenly becomes frightened or irritable. People with glaucoma often report a constant headache that medication will not help. An eye with glaucoma becomes enlarged in later stages of the disease. Tonometry is the measurement of pressure within the eye. Gonioscopy is a technique used to evaluate the appearance/formation of the drainage angle. It involves placing a dome-shaped contact lens [goniolens] on the corneal surface after numbing the eye with topically applied anesthetics. This lens allows us to directly visualize the drainage angle. Gonioscopy occasionally requires sedation but in most pets it can be performed after the use of topical anesthetic only. The technique is essential to evaluate the eye that doesn’t have glaucoma for risk of a future problem.

How is glaucoma treated?


Many of us have friends or relatives who have glaucoma. They simply place drops in their eyes several times a day and have very few problems that result in vision loss. In some people medication will not resolve the glaucoma and surgery is necessary. This is what we face in animals all the time and this is what makes glaucoma very difficult to treat in domestic animals. All treatments for glaucoma are aimed at either reducing aqueous humor (fluid) production OR increasing aqueous humor (fluid) outflow so that the amount of fluid produced and the amount that can drain are equal.


After the initial diagnosis of glaucoma is made, your pet will be aggressively treated with medication if there is any hope of saving vision. Drugs that are used are aimed at increasing the outflow of aqueous humor and/or suppressing its production. These drugs may include Trusopt® (dorzolamide), timolol maleate, Xalatan®, or combinations of these drugs. Unfortunately, it is very difficult to predict how long glaucoma medications will control the pressure in an individual animal; sometimes the drugs work for weeks and sometimes they work for months to a year before the pressure rises again., Because drugs only work temporarily in most pets, surgery is recommended to maintain vision longer once the pressure has been controlled. It is almost impossible to permanently control glaucoma with medication alone in dogs, cats and horses! A variety of surgical techniques have been developed to aid in the control glaucoma. Which surgical techniques are recommended depend on whether or not vision is present in a given eye.

SURGERY FOR GLAUCOMA

If my pet is able to see, what surgery is advised?


Laser surgery (laser cycloablation) is the treatment of choice in pets with primary glaucoma who can still see. Your pet has to be anesthetized so he or she won’t move. The laser burns completely through but doesn't damage the white outer layer of the eye to kill areas of the ciliary body and reduce fluid production. 


A number of sites are lasered depending on how elevated the pressure is. After surgery, there is some swelling and redness to the white of the eye and that is to be expected. Complications of this technique include intraocular inflammation, high intraocular pressure immediately following the lasering that may lead to blindness, and occasionally retinal detachment, shrinkage of the eye or cataract formation. Occasionally the ciliary body will not be damaged enough and a second laser procedure is needed to lower fluid production and restore normal intraocular pressure. This procedure may also be recommended as a preventative in the second eye of pets who have glaucoma and are blind in one eye and are currently visual in the second eye. In specific cases, during the same surgery in which laser surgery is performed, a filtering device (valved shunt) may be placed within the eye to aid in fluid outflow. 


If a pet has glaucoma secondary to the loosening and dislocation of the lens (luxation), the lens must be removed to resolve the glaucoma. 

If my pet cannot see, what do you advise?


When a pet cannot see, and is uncomfortable, the goal of surgery in this situation is to help make your pet pain-free. One technique employed to result in a cosmetic, pain-free eye for your pet is the placing of a silicone sphere inside the eye [intraocular prosthesis]. The technique involves removal of the contents from the inside of the eye--leaving the outer wall of the eye (the cornea and sclera)--and placing a silicone implant within the wall of the eye. The shape of the eye is maintained and the eye moves normally. Following the initial postoperative treatment, minimal care is needed and the eye is maintained in a relatively normal cosmetic appearance while being pain-free. Complications of this technique are corneal scarring/grayness, occasionally corneal ulceration or dry eye requiring additional medications, very rarely the extrusion of the implant and rarely infection


Another technique used to control glaucoma is the injection of sclerosing compound into the inside of the eye. These medications in high concentrations result in a killing effect on the ciliary body resulting in the reduction or cessation of the aqueous humor production. If the eye was visual the antibiotic would also kill the retina resulting in permanent blindness. Therefore, this technique can be used only on eyes that are definitely blind due to chronic pressure elevations. Your pet will have to be sedated or anesthetized and an anesthetic is applied to the eye and injected immediately beneath the white conjunctiva. This technique is only of value in quite elderly pets or pets who cannot safely undergo anesthesia for medical reasons such as kidney failure. Complications of this technique include generalized shrinking of the eye, return of the glaucoma, blindness if the eye was visual or occasionally a chronic painful eye.


Finally, the blind, painful eye may be removed (enucleated). The pet is anesthetized and general surgery is performed. After the eye is removed, the skin is stitched shut and the hair will re-grow over the surgery site and a slight amount of pigment will be left. A prosthesis is usually placed inside the orbital area to prevent sinking of the skin post-enucleation and improve cosmetic appearance. Possible complications to this technique, although rare, are infection or prosthesis rejection.

What is my pet’s prognosis?



Glaucoma is seldom diagnosed early enough to restore vision in the first eye affected. Therefore, during the initial examination time will be spent to evaluate the “good” eye. Eventual outcome depends upon early accurate diagnosis, appropriate medical therapy for both eyes, possible laser preventative surgery, and regular and consistent reevaluations and pressure monitoring to save the vision of the remaining eye. Glaucoma is very quickly blinding and damaging to the eye.  If you are concerned that your pet may be developing glaucoma (remember the symptoms described above), please contact us immediately.

CONCLUSION


Glaucoma remains a leading cause of blindness in veterinary patients. Because of the nature of the disease, many pets are presented at a time when it is not possible to restore vision to the first eye affected. Glaucoma is very difficult to treat in our pets. Unlike humans where medication resolves over 80% of the cases of glaucoma, surgery is almost always required in veterinary patients. The goal of the Veterinary Ophthalmologist in treating a pet with glaucoma is to restore vision when possible and, if vision is not possible, to help your pet remain pain-free. Additionally, we want to maintain vision in the second eye as long as possible.


Your Veterinary Ophthalmologist teamed with your regular Veterinarian will recommend appropriate therapies suitable for your pet and your circumstances. If you have further questions concerning glaucoma, please do not hesitate to ask any of the Animal Eye Specialists staff.

