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Collie Eye Diseases

Collies, like other breeds of dogs, have a number of inherited ocular defects.  Some of these are quite severe while others are relatively minor.  The important ones that will be discussed here are Collie eye anomaly, persistent pupillary membranes, and progressive retinal atrophy.

Collie Eye Anomaly

Collie eye anomaly (CEA) was first reported in 1953.  The original report included a description of a pale area in the retina along with staphylomas (abnormal outpocketing of the eye) and retinal detachments.  Since the first reports, a number of studies have been completed and tens of thousands of Collies examined.  Based on these studies and exams, specific breeding recommendations have been proposed.  CEA is the incomplete development of the eye which is present as early as the 28th day of gestation.  The defect involves the sclera, choroid, retina, retinal vasculature, and the optic nerve head.  Clinically, the severity of the anomaly is variable ranging from no apparent visual defect to total blindness.  It is found in rough and smooth Collies and all color coats are involved.  Most Collies (80-90%) with CEA do not demonstrate vision problems.

CEA is a simple recessive defect and, therefore, is expressed in the homozygous state only.  Carriers and normals cannot be distinguished based on ophthalmic examination.  A number of researchers have attempted to separate the various aspects of the disease (i.e. choroidal hypoplasia versus optic nerve colobomas [pits]), but were unable to do so.  When the disease was first described, such a large percentage of the population was affected that a number of simple grading systems were devised to make the classifications easier.  In addition, it was the feeling of some people at the time that the severity of the disease might be improved by breeding less afflicted individuals.  Unfortunately, dogs with minor afflictions can and do produce severely affected offspring.  Likewise, blind parents can produce less afflicted offspring.  For the purpose of genetic selection, an individual with the mildest affliction is just as bad as a totally blind dog.  The ocular lesions of CEA are as follows:

[a] tortuous retinal vessels, [b] choroidal hypoplasia/dysplasia, [c] posterior segment colobomas (pits) or areas of ectasia, [d] retinal detachments, [e] retinal hemorrahages

It is possible for one eye to have different ocular lesions than the other, but both eyes in almost all cases are affected.  “Go normal” is a term used to describe an affected individual, in which the area of choriodal hypolasia or pale area fills in with pigment (usually by 10-12 weeks of age) so it appears normal at later examinations.  These animals act genetically like the affected individuals they are, which means they can produce affected puppies.  They can set a breeding program back years, however.  Because the lesion is present in the neonatal puppy, the eyes can be checked as early as 6 weeks of age.  For the ease of the examiner and to facilitate a more accurate exam, evaluation at 7-8 weeks of age is recommended.  Recently, a genetic test has been made available to determine if a dog is a normal carrier or affected.  A simple blood test such as this can help minimize the risk for passing the CEA traits onto offspring.l  Information can be found at www.optigen.com .  CEA has been identified in the Shetland Sheepdog, Australian Shepherd, Border Collie and the Dachshund.

Persistent Pupillary Membranes

In the embyonal state, the iris first forms as a solid sheet of neural crest (mesodermal) tissue.  Late in gestation a programmed regression takes place to form the pupil (central opening in the iris).  If some of these fine strands of neural crest (mesodermal) tissue remain, they are described as persistent pupillary membranes (PPMs).  It is not unusual to see such PPM strands in 6-8 week old puppies.  However, if they persist beyond this neonatal stage, they are considered a fault.  There can be attachments from the iris to [a] iris, [b] cornea, and/or [c] lens, resulting in opacities (cloudiness) of the cornea and/or lens and vision defects.  In the Basenji breed this anomaly has reached such proportions as to be considered a major inherited ocular disease.

In 6-8 weeks old puppies, if the PPM strands are extremely large or if they persist beyond the 12th week, a note should be made on the exam form by the ophthalmologist.  If attachments to the cornea or lens are noted, breeding is not recommended due to the risk of passing visually debilitating disease onto the offspring.  This problem is becoming more recognized within the Collie breed.

Progressive Retinal Atrophy

Progressive retinal atrophy (PRA) is a collective term used to describe a variety of inherited retinal degenerations in dogs.  Within this category is a syndrome known as rod-cone dysplasia or PRA in the Collie.  A dysplasia denotes a malformation process where the designated tissue, in this case the rod and cone photoreceptors, never formed correctly and die prematurely.

Clinically affected animals exhibit night blindness as early as 6-12 weeks of age and progress to total blindness by one year.  All affected individuals become totally blind.  Complete eye examination can identify problems in the retina by 4-6 months of age.  Late stages are characterized by retinal vascular attenuation, increased tapetal hyperreflectivity, pigment changes in the non-tapetal fundus, and an atrophic optic disc.

Electroretinography (ERG) changes are evident as early as 10-12 weeks of age.  An ERG is the recorded electrical response of the retina to light stimulation.  The dog is dark-adapted for 45-60 minutes prior to the ERG test for optimal light sensitivity.  The test involves placing a contact lens on the cornea; the lens is then connected to the ERG computer.  Two other electrodes are attached to the skin around the eye and connected to the computer as well.  A strobe light is then flashed into the eye at various intensities and intervals.  It is sometimes possible to separate affected puppies from normal prior to the onset of clinical signs with electroretinography.

Rod-cone dysplasia (PRA) is inherited as a simple recessive form.  Therefore, homozygous individuals are affected, while the normals and carriers appear to be normal and do not show changes in vision or ERG changes.  To date, no test has been devised to detect carriers short of test breeding.

Merle Collies

The fundus of the Merle Collies presents a special challenge in differentiating affected individuals from non-affected in terms of CEA.  The Merle ocular fundus is often lightly pigmented or non-pigmented, and therefore can be difficult for an examiner to distinguish normal from abnormal choroidal hypoplasia or CEA.  Some of these individuals cannot be designated as normal based on ophthalmoscopic examination.  Test breeding may be required.

CERF exams

Canine Eye Registry Foundation (CERF) ophthalmic examinations provide an opportunity to evaluate dogs at a reduced cost to the owners.  Because the major inherited eye diseases in Collies manifest themselves before one year of age, generally two eye exams are recommended.  The first recommended exam takes place at 7-8 weeks, and a second examination is recommended shortly after the first year of age.  Annual CERF examinations would be recommended only for dogs used in breeding programs.  
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