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An essential principle of comparative veterinary medicine:


Extrapolation of the same or similar disease, treatment, or
 prognosis from one species to another, is a fundamental mistake.

1.  Grid Keratotomy—Grid keratotomy after debridement of the corneal epithelium is a common procedure used to treat spontaneous chronic corneal epithelial defects (SCCED, previously called indolent ulcer, epithelial basement membrane dystrophy) in dogs.  SCCED only occurs in geriatric animals.  A frequent occurrence among cats with chronic ulcers is epithelial debridement and grid keratotomy. A grid keratotomy should NEVER be done on a 1) young dog; 2) deep ulcer; 3) infected ulcer; 4) complicated ulcer; 3) on a cat.  A much more appropriate treatment for SCCED’s is use of an Algerbrush II—a high-speed, low torque, rotating diamond burr instrument (www.amblersurgical.com, 888-407-0006, item # BRPT-RM, cost: $95).  The Algerbrush II comes with a 3.5 mm diameter, medium diamond grit burr and is powered by an AA battery.  This is performed in the awake patient—only topical anesthetic (proparacaine or tetracaine) is necessary.  Debridement of the non-adherent corneal epithelium is performed using several dry cotton-tipped applicators.  The Algerbrush is then used to remove the hyalinized, acellular layer of tissue from the cornea.  For a video of this procedure, see https://www.youtube.com/watch?v=EIaaHD80RF0.
2.  Intravitreal Injection of Gentamicin—Intravitreal injection of gentamicin has been used to pharmacologically ablate (destroy) the ciliary body epithelium in glaucomatous eyes of dogs. Don’t ever do this in a cat!  Intravitreal injection of gentamicin can cause intraocular sarcoma, a highly metastatic, and fatal disease in cats.  

3.  Feline Eyelid Neoplasms vs. Canine Eyelid Neoplasms—Eyelid neoplasms of cats differ substantially from eyelid neoplasms of dogs.  Eyelid neoplasia in dogs is invariably benign, whereas eyelid neoplasia in cats is invariably malignant.  The most common eyelid neoplasms of dogs are adenoma (meibomian gland adenoma), epithelioma, benign melanocytoma, and in young dogs papilloma and histiocytoma.  The most common eyelid neoplasms of cats are squamous cell carcinoma, basal cell carcinoma, fibrosarcoma, and mast cell tumor.  NOTE:  It is impossible to differentiate eyelid neoplasms in cats based on their clinical appearance only—they all become alopecic and ulcerate—biopsy and histopathology are always indicated for cat eyelid neoplasms.  Squamous cell carcinoma is the most common eyelid neoplasm of cats.  The biological behavior is that of very rapid growth, highly invasive locally, with a tendency of the tumor to ulcerate early, and occasionally late metastasis to regional lymph nodes or organs.  Wide surgical excision and adjuvant radiation, cryosurgery, interstitial brachytherapy, or hyperthermia is indicated.  Basal cell carcinoma initially forms a discrete circular nodule that develops an ulcerated surface.  Eyelid basal cell carcinoma in cats ulcerates with equal frequency as other eyelid neoplasms, unlike those located elsewhere on the body.  The biological behavior is that of being locally invasive but rarely metastasizes.  Fibrosarcoma appears as a firm, raised, alopecic, mass that also may ulcerate.  It may be associated with FeLV infection.  Mast cell tumor is the “great imitator” and may appear identical to those listed above, but this neoplasm generally has the best prognosis of all eyelid neoplasms in the cat.  Local excision with appropriate surgical margins may be curative.

4. Changing Topical Antibiotics When a Corneal Ulcer Won’t Heal—If a corneal ulcer fails to re-epithelialize, the underlying cause of the ulcer has not been identified correctly.   Rarely are uncomplicated corneal ulcers infected.   The reason a topical antibiotic is prescribed is to PREVENT infection from, occurring—not to treat an infection.  Therefore, discontinuing one antibiotic and beginning another will not result in more rapid healing.  Remember that even when the corneal stroma is infected, the corneal epithelium will migrate over it and attempt to cover the stromal defect. Re-evaluate the patient and try to identify the underlying cause of the ulcer.  Gentamicin is the most widely used topical ophthalmic antibiotic in veterinary medicine, but it is also one of the most toxic antibiotics to the corneal epithelium—it substantially delays corneal wound healing.  Its relative drug Tobramycin is not toxic and is a much better choice for treatment of a non-infected ulcer.  Ciprofloxacin (Ciloxan®) is the most toxic antibiotic to the corneal epithelium and substantially delays corneal wound healing.  Its relative drug Ofloxacin is not toxic and is a much better choice for treatment of an infected ulcer.  Neo-Poly-Gram has been added to the list of drugs with high potential for an idiosyncratic reaction in cats (death) due to neomycin. 

5.  Missing the Diagnosis of KCS.  Tear Volumes—What do they mean?  The standard (but crude…) tear volume measurement is the Schirmer Tear Test I.  This test is done by placing the tip of a tear test strip under the lower eyelid for 60 seconds.  This measures the volume of “stimulated” or “reflex” tears—the tear test strip rubs against and irritates the cornea and conjunctiva, thereby stimulating tear production.  The published “normal” values for dogs are 15.9-22.6 mm/minute.  However, this range of tear volume may be adequate or excessively low depending on the breed of dog or the ocular disease present.  For instance, a dolicocephalic dog (e.g., Collie) evaporates approximately 25% of the tear volume produced, but a brachycephalic (e.g., Boston terrorist) may evaporate up to 75% of the tear volume depending on the amount of conformational exophthalmos that is present.  By comparison, a Schirmer tear test I value of 16 mm/60 seconds may be normal in a Collie but may be very low in a Boston terrier and suggestive of Dry Eye.  When clinical signs typical of KCS (dry eye) are present (diminished lacrimal lake, lackluster cornea, peripheral superficial neovascularization of the cornea, thickened and hyperemic conjunctiva) with normal Schirmer Tear Test I values, a Schirmer Tear Test II should be performed.  While the Schirmer Tear Test I measures the volume of “stimulated” or “reflex” tears, the Schirmer Tear Test II measures only basal secretion of tears.  The Schirmer Tear Test II is done by first applying one drop of proparacaine to the ocular surface to induce anesthesia.  Once anesthetized, the residual tear volume and medication on the ocular surface are gently removed by rolling cotton swabs over the corneal and conjunctival surfaces.  The tear test strip is then placed as described for the Schirmer Tear Test I for 60 seconds.  Normal values should exceed 11 mm /60 seconds.
6.  Hyphema—Hyphema is defined as hemorrhage into the anterior chamber.  Hyphema may result from many causes but should be attributed to a systemic disease/disorder until proven otherwise.  Hyphema constitutes a “third compartment” hemorrhage—hyphema is to the veterinary ophthalmologist what hemothorax and hemoabdomen are to the veterinarian.  


There is no such thing as a “routine” hyphema.
There is no such thing as a “routine” hemothorax or hemoabdomen either.
Most of the possible causes (differential considerations) of other third compartment hemorrhages, such as a hemothorax or hemoabdomen, apply for hyphema.  The main mechanisms that result in faulty clotting or bleeding should be considered (trauma, thrombocytopenia, thrombocytopathy, coagulopathy), vasculitis, noninflammatory vascular disorders (hyperadrenocorticism, hyperviscosity syndrome), primary or metastatic intraocular neoplasia, anemia, systemic hypertension, and congenital ocular anomalies.  Therefore, the emergency status of hyphema is determining the underlying cause.  Initial treatment of hyphema includes topical administration of atropine (1 drop once daily for 5 days, then discontinue) and topical corticosteroids (1 drop 4 to 6 times a day) while diagnostic tests are performed to determine the cause.  When trauma has been excluded and the intraocular structures can not be observed because of hyphema, ocular ultrasound should be performed.  Frequent monitoring (tonometry) for secondary glaucoma is recommended.
7.  Believing Your Tonometer—Tonometry is an essential part of the diagnostic work-up for a “red eye.”  A tonometer does not diagnose glaucoma—it just measures the IOP.  Most tonometers are very accurate within the normal reference range, but tend to over-estimate IOP below the normal range and under-estimate it above the range.  The classical “normal” range of IOP values (12 mmHg - 24 mmHg) are widely published, but unfortunately, the most recent research was not published in less popular veterinary journals.  The IOP is very low in puppies up to 4 months of age, then the IOP enters the “normal” range.  The IOP is dogs of late middle age and in geriatric dogs becomes low again.   False elevations of IOP occur with neck restraint, lateral canthal tension, manipulation of the eye, a patient retracting the eye during tonometry, aggressive tonometry, and corneal fibrosis or calcification.  Remember that increased IOP is only a risk factor for glaucoma; low or normal IOP does not exclude a diagnosis of glaucoma.   For instance, if an animal has a buphthalmic globe and the pressure low or normal, the eye still has glaucoma. 

A word about glaucoma—Whether glaucoma is primary (genetic) or secondary, attributable to narrow angle, goniodysgenesis, or pupillary block, acute congestive glaucoma (ACG) requires immediate and aggressive treatment if vision is to be salvaged.  Irreversible blindness may occur in as little as 2 hours following an acute, congestive, glaucomatous crisis.  When intraocular pressure (IOP) rises acutely causing ACG, sight is compromised (usually when the IOP reaches high 30’s or greater).  This is not a permanent loss of vision and if pressure is lowered before permanent damage occurs from pressure to the optic nerve and retina, vision should be considered salvageable.  When the globe has become buphthalmic, vision is rarely salvageable because irreversible damage to the retina and optic nerve has usually already occurred.  When a non-buphthalmic (not enlarged) globe has ACG, does not have anterior lens luxation, and signs of iridocyclitis are absent, Latanoprost should be administered twice with 5 minutes apart, and IOP measured again in 30-40 minutes.  NOTE:  Veterinary ophthalmologists rarely administer mannitol since the advent of topical prostaglandin analog drugs (Travatan, Xalatan).  This is a potent miotic drug!  Keep in mind that use of miotic (pupil-constricting) drugs should be avoided when pupillary block or secondary glaucoma are present.  If the IOP does not decrease within 30 to 45 minutes, aqueous paracentesis should be done.  The patient is sedated and the eye is prepared aseptically using dilute betadine solution (not scrub).  An eyelid speculum is placed and the globe is rotated down using forceps.  A 25 Ga needle without a syringe attached is held by the hub, between the thumb and first finger.  The tip of the needle is placed against the sclera, 2 mm posterior to the limbus, and is held at a 30 degree angle to the sclera.  The needle is “twisted” in a drilling manner while applying light pressure, until the tip of the needle penetrates into the anterior chamber (aqueous humor will enter the needle hub).  Care should be taken not to puncture the iris.  I usually allow 5-6 drops of fluid to drip off the hub, then the needle is “reverse drilled” to remove it.  Topical administration of a NSAID (Ketorolac), 0.5% timolol (q 12 h), topical carbonic anhydrase inhibitor (2% Dorzolamide) q 8 h, IV dexamethasone (2 mg/kg) of Solu Delta Cortef) administered once to protect the optic nerve).  Amlodipine besylate (Norvasc, 0.625 mg / 5 kg once daily for 5 days—for optic neuroprotection (to protect the optic nerve from reperfusion injury caused by calcium free-radicals) and an oral NSAID should be administered immediately.  The dog should be referred to a veterinary ophthalmologist if the IOP does not decrease and/or once pressure is stabilized (for evaluation of the optic nerve and iridocorneal angle).

8.   Conformational Eyelid Abnormalities—Presence of a conformational eyelid abnormality in a given canine breed may eliminate this dog from competitive show by a judge, while absence of the identical abnormality in another breed would serve as grounds for elimination from competitive show. Surgical correction of a conformational eyelid or ocular adnexal abnormality may also constitute grounds for disqualifying a dog from show by some national breed clubs (see http://www.akc.org/dic/clubs/showrule.cfm?page=12).  Knowledge of the variety of eyelid conformations among different purebred dogs is essential prior to performing eyelid/third eyelid surgery.  Examination—It is important to properly evaluate eyelid anatomy and function prior to undertaking any blepharoplastic procedure attributable to any lid condition. A “no-touch” eyelid evaluation should be performed initially. Eyelid function should then be assessed by stimulating a blink reflex. The examiner should note the amount of eyelid margin misalignment. Next, ophthalmic anesthetic solution should be instilled topically and the examination repeated in the same manner. It is critical to compare results of the initial examination with results of the examination after instillation of topical anesthetic solution for changes in eyelid function or carriage, specifically when evaluating entropion. Eyelid surgery should never be performed by a veterinarian who has not personally evaluated eyelid conformation and carriage in an awake, non-sedated animal; evaluation must be done prior to general anesthesia.
Entropion—Entropion is defined as inversion of the eyelid margin.  Secondary trichiasis (misdirected hairs of the eyelids) often results. Any part of the upper or lower eyelid may be involved depending on the breed.  Clinical signs vary from epiphora to corneal perforation. Entropion is classified as primary (anatomical), spastic (physiological), and cicatricial (scarring). Primary entropion is differentiated from spastic entropion by the lid’s response (resting condition) after administering a topical anesthetic: The amount (mm rolled inward) of entropion that remains/persists after applying a topical anesthetic is the amount of primary entropion.  Entropion in puppies (e.g., 2 weeks to 3 months or age) is treated by temporary “tacking sutures” which often eliminates the need for surgical correction of entropion later in life. Tissue adhesives and staples have also been used. Once mature facial conformation is attained, surgical correction is recommended. The specific procedure, shape, size, and location of the incision(s) vary with the breed, age, severity, and location of entropion. Silk sutures used to be used to oppose the wound, but polyglactin 910 causes far less tissue reaction. Medial canthal entropion (MCE) is a common cause of epiphora in brachycephalic canine and feline breeds, and also occurs in canine breeds with tense eyelid-to-globe conformations (Toy and Miniature Poodles, Bichon Frise, Maltese, others).  Subtle MCE is often overlooked as a cause of epiphora. Medial canthoplasty surgery or cryoepilation surgery is required. Care must be used to avoid accidentally incising the lacrimal canaliculi in canthoplasty surgery. 
Spastic (physiological) entropion refers to entropion caused by spasm of the orbicularis oculi muscle in response to ocular pain or irritation. The spastic component of entropion is determined by instilling topical anesthetic; spastic entropion is that portion of entropion that resolves after topical anesthetic.   For instance, if a dog’s lower eyelid has 8 mm of eyelid margin rolled inward, then proparacaine is administered and within1 minute only 5 mm of entropion remains, then 3 mm of entropion was spastic and only 5 mm of entropion must be corrected surgically.  In the same scenario, if 8 mm of entropion was present before proparacaine was administered, and after its administration all entropion resolved, no surgery is indicated (it was all spastic entropion). Treatment is directed at removing the cause of ocular pain and placement of temporary tacking sutures. 
Cicatricial entropion results from trauma (including previous eyelid surgery) or from chronic spastic entropion. Cicatricial entropion is less common and surgical correction more difficult to achieve long-term correction.
 Ectropion—Ectropion is eversion of the eyelid margin. This may result in exposure of the conjunctiva (usually lower) but is usually less serious than entropion. The most common cause of ectropion is conformational ectropion that occurs in Spaniel and hound breeds; in these breeds surgical correction is not only unnecessary but may exclude a dog from competitive show. 
Neuroparalytic ectropion following facial nerve damage can occur but is uncommon. Ectropion frequently occurs secondary to instability of the lateral canthus and is misdiagnosed as primary ectropion. In such instances, correction of ectropion alone will not correct the abnormality. Surgical correction by full-thickness wedge resection is simple and effective.  A “V to Y” blepharoplasty can also be used for cicatricial ectropion. This elevates skin overlying scar tissue and allows the eyelid margin to retract to a more normal position.

Instability of the Lateral Canthus—This condition may be attributable to a primary defect or laxity of the retractor anguli oculi lateralis muscle and/or the lateral canthal tendon. Many affected dogs have abnormal tarsal plate development. Concurrent entropion and ectropion of one or both eyelids is common. The normal position of the lateral canthus varies by breed but is usually lateral and slightly ventral to a horizontal line drawn across the cornea. This frequently occurs in the Giant breeds, Chow chow, and hounds. Correction involves creation of new lateral canthus (lateral canthoplasty), removal of excess eyelid tissue and/or primary entropion repair.

Brow Ptosis—Certain canine breeds (Chow chow, Shar Pei, St. Bernard) have a very heavy brow which induces secondary entropion of the upper eyelid. When present and causing entropion and secondary corneal abnormalities, a brow lift procedure is indicated. 

Corpulent Lateral Facial Crest—Shar Pei, Chow chow, Bloodhound, St. Bernard, Clumber Spaniel, Mastiff, and many other breeds often have a pendulous and heavy lateral facial crest that causes entropion of the lateral part of the upper and lower eyelids. Surgical reduction or even complete excision of this crest substantially reduces the resulting entropion; surgically correcting entropion without correcting brow ptosis and a pendulous lateral facial crest may result in recurrence of entropion.
9.  Overuse of Topical Atropine.  Atropine is the most commonly over-used topical ophthalmic medication.  It is most frequently prescribed for its mydriatic effects (to dilate the pupil) and its cycloplegic effects (to paralyze the ciliary muscle) to relieve eye pain.  It also is prescribed for eyes with hyphema since it has been shown to decrease hemorrhage in the anterior chamber.  Atropine solution is very bitter and often results in profound ptyalism (drooling) and head-shaking, whereas the ointment based medication is not bitter.  Atropine ointment should be prescribed for use in cats to avoid severe ptyalism reactions.  Atropine can exacerbate KCS—therefore its use in dogs with Dry Eye should be avoided or caution exercised when used (e.g., one application only in dogs when necessary that have concurrent Dry Eye).  As a general rule, 1 drop of atropine once daily for 3-5 days is the MAXIMUM treatment dosage.


10.  When to Use a Topical Steroid vs. a NSAID Eye Medication.  Topical eye medications may penetrate ocular tissues and be absorbed into ocular tissue and /or systemically absorbed, or may remain on the surface of the eye and not be absorbed at all.   Topical steroids and NSAIDs are readily absorbed through the conjunctiva and reach therapeutic levels in lacrimal tissue, Meibomian glands, and the cornea.  They also penetrate the cornea into the anterior chamber to establish a therapeutic level in the iris and ciliary body.   However, they will not penetrate deeper than the ciliary body to establish therapeutic levels in other ocular tissues.  Therefore, deeper ocular tissues (vitreous, retina choroid, posterior sclera) require oral administration to establish therapeutic levels.   Topical steroids are absorbed systemically.  It has been demonstrated that regardless of the size/weight of a dog being treated, QID administration for 1 month alters the HPA axis and favors iatrogenic Cushing’s disease. 

Topical steroids are extremely beneficial for treating non-ulcerative, non-infectious, and non-septic inflammatory ocular conditions.  NOTE:  Since topical steroids can activate matrix metalloproteases which can result in degeneration of corneal stromal collagen, their use can result in melting corneal ulceration.  Topical NSAIDs can also result in stromal malacia in dogs, but this is uncommon.  Selection of the appropriate topical corticosteroid relies of a drug that effectively penetrates the intended ocular tissue to establish a therapeutic level.  Large molecular weight steroids (betamethasone, isoflupredone) do not effectively penetrate the cornea to establish a therapeutic level in the anterior chamber/iris/ciliary body, and therefore are not considered a good choice to treat anterior uveitis.  Prednisolone Acetate 1% suspension penetrates exceptionally well and is considered a very good choice.  Hydrocortisone is a “weak” anti-inflammatory drug for ocular use and should be avoided. 

Corticosteroids and NSAIDs are generally prescribed for QID administration initially (e.g., 2 weeks), then the dosage is lowered (BID) as inflammation begins to subside.   Although long-term use may be necessary in some inflammatory ocular conditions that do not respond to NSAID or other anti-inflammatory treatment alternatives, long-term administration will result in accumulation of neutral lipids and calcium in the corneal stroma.  This is not the case with topical NSAIDs.  Long-term use of topical steroids in diabetics is not recommended since topical steroids are absorbed systemically and down-regulate insulin receptors, resulting in the need to administer a greater amount of insulin to achieve euglycemic control.

Topical corticosteroids are generally indicated for treatment of non-ulcerative keratitis (e.g., Pannus, neovascular keratitis), Episcleritis/scleritis, follicular (allergic) conjunctivitis, blepharitis, meibomitis, dacryocystitis, anterior uveitis (NOTE: every dog with cataracts has lens—induced anterior uveitis!!), and hyphema.  Topical corticosteroids are contraindicated in the presence of ulcerative keratitis, keratomalacia, early or acute KCS, Lipid or calcium corneal infiltrates, primary glaucoma, long-term for diabetics, or when Herpesvirus is present.

Tropical NSAIDs are generally indicated for treatment of ulcerative keratitis when concurrent uveitis is present, non-ulcerative keratitis (neovascular keratitis), follicular (allergic) conjunctivitis, blepharitis, anterior uveitis (every cataract patient!!), for primary or secondary glaucoma, and for every pre-operative cataract patient.  Topical NSAIDs are contraindicated in the presence of Herpesvirus and hyphema.
 
Concurrent use of a topical steroid and a NSAID is frequently recommended when intraocular anterior segment inflammation is severe (e.g., iridocyclitis) and results in a synergistic anti-inflammatory effect that far surpasses their collective additive effects.  
