OPHTHALMOLOGY
      Science deals with study of surgical affection of eye ball and its adnexa.
Glossary of Eye:

· Eyes are organs that detect light and convert it to electro-chemical impulses in neurons.

· Cornea - the clear, optically transparent window at the front of the eye.  The anterior part of the fibrous coat of the eye which provides 2/3 of the focusing power of the eye.

· Sclera - the white part of the eye which surrounds the cornea and extends back to the posterior pole of the eye forming the posterior fibrous coat of the eye.

· Conjunctiva - the thin vascular layer which lies over the sclera and is reflected back at the conjunctival fornix to line the eyelids and cover the third eyelid.

· Third Eyelid - conjunctival covered movable structure ("T" shaped cartilage and third eyelid gland) located between the lower eyelid and the eyeball in the medial part of the orbit.  The third eyelid moves across the eye as a protective mechanism.  The third eyelid gland produces part of the tear film which bathes the eye and conjunctiva.

· Anterior Chamber - the fluid filled space behind the cornea and in front of the iris and lens.  The anterior chamber is filled with clear fluid (aqueous humor) which enters the anterior chamber through the pupil and drains out of the chamber through the iridocorneal angle at the edge of the corneal between the cornea and iris.

· Posterior Chamber - a very small space between the posterior surface of the iris and the ciliary body and the lens and lens supportive zonule - aqueous humor is secreted into the posterior chamber by cells of the ciliary body.

· Ciliary Body - A muscular and vascular layer of tissue lined by cells which secrete aqueous humor into the posterior chamber.  The muscles of the ciliary body are involved in accommodation (fine focusing by moving or changing the shape of the lens) in some species.

· Iris - The pigmented structure arising at the edge of the anterior chamber which lies against the anterior capsule of the lens.  The pupil is a hole in the center of the iris.  Pupil size is changed by contraction and relaxation of muscle in the iris which change its shape.

· Aqueous Humor - Clear fluid with low protein content found in the posterior and anterior chamber of the eye.  This fluid functions to supply nutrients to the internal ocular structures and carry away  waste  products of metabolism and as such resembles transparent blood.
· Lens - clear spheroidal structure located behind the iris and in front of the vitreous humor.  The lens acts to fine focus light onto the retina providing about 1/3 of the focusing power of the eye.  It is supported through 360 degrees from the ciliary body.

· Vitreous Humor - the largest volume of the eye in most species located behind the lens and ciliary body and inside the posterior layers of the eye (retina, choroid an sclera).  the vitreous is a viscous gel comprised mostly of water.

· Retina - the light sensitive layer of the eye (commonly compared to the retina of a camera.  Nerve fibers from the retina leave the eye in the optic nerve through a sieve like structure in the sclera near the posterior pole of the eye.

· Choroid - the outer posterior vascular coat of the eye (comprised of large numbers of blood vessels which provide part of the nutrition required by the metabolically active retina).

· Optic Nerve - the second cranial nerve which connects the eye to the brain and carries information from the retina to the brain for visual processing.

· Orbit - the space within the skull in which the eye is located.  It is mostly bounded by bone and muscle of the skull as well at the eyelids.
Ophthalmic terms

· Emmetropia: normal vision.

· Ametropia: abnormal vision.

· Myopia: short sight.(the dogs always are myopic).
· Hypermetropia: long sight.

· Astigmatism: retraction surface of cornea and lense not have same curvature.

· Microphthalmia: is an abnormally small eye.
· Cryptophthalmia: in complete development of eye ball.

· Cyclopia: presence of one eye.
· True anophthalmos :(the absence of any ocular tissue)

· Enophthalmos: retraction of the eye ball in the orbital cavity, the eye may appear sunken in horses that are dehydrated or debilitated, due to shrinkage of the orbital fat pads.

· Exophthalmos: the eye may appear protruded from the orbit.
· Ablepharon: absence of the eyelid. 

· Ankyloblepharon: is a persistent fusion of the eyelid margins.(normal fusion in the newborn extended up to 14 days of life and spontaneous separation occur.

· Blepharophimosis: narrow palpebral fissure.

· Coloboma: notching of the lid margin.

· Symblepharon: adhesion of the two conjunctival surfaces.
· Hypopyon: accumulation of inflammatory exudates in the anterior chamber mostly occur with iritis (replacement of the aqueous humor by inflammatory exudates and become opaque.    
· Lagophthalmos: is an inability to close the eyelids completely.

· Hyphema: Anterior chamber hemorrhage

· Aphakia: absence of the lens.

· Diplopia: seeing one object as two.

· Epiphora: overflow of tears.

· Miosis: constriction of the pupil.

· Mydriasis: dilation of the pupil.

· Nyctalopia: night blindness.

· Hemeralopia: day blindness.

· Strabismus: deviation of the eye(s) laterally, medially, ventrally, or dorsally; unilateral or bilateral. 

· Exotropia: lateral deviation of the eye ball.

· Esotropia: medial deviation of the eye ball.

Anatomy of the eye
the eye ball has 3 layers:
1. 1st layer external fibrous layer : cornea and sclera

2. 2nd layer middle vascular layer (uvea) : choroid , cilliary body and iris

3. 3rd layer inner nervous layer : retina , lens , suspensory lig. and fluids.

Surgical affection of eye lids
Anatomy: the eyelids are sensitive movable fold of skin, protect the eye from injury and spread lacrimal fluid over the cornea, it consists from skin, orbicularis oculi muscle, tarsal plate, palpebral conjunctiva, tarsal gland, zeis gland, gland of moll and eyelashes.
1. Entropion: inversion of eye lid (turning in) of eye lid either congenital or     acquired, the latter classified into :

· Spastic entropion: due to follicular conjunctivitis which lead to continuous contraction of eyelids and hypertrophy of orbicularis oculi and inversion of the eyelid.

· Bulbar entropion:  occur in case of microphthalmia or enophthalmia.

· Cicatrical entropion: occur after cicatrisation .

CL. Signs : include excessive lacrimation, blepharospasm conjunctivitis , superficial keratitis , corneal ulcer and in late stage corneal perforation.

Trt: 

· Electrocautary puncture: needle puncture as a row below eyelid and leave it to cicatrisation (in the skin). 

· Trephine : removal one or two circular discs of skin then suture it by simple interrupted pattern or make elliptical incision below eye lid and removal of this part the suture by simple pattern.
· Elliptical skin removal: removing an elliptical portion of the lid (3-4 mm from the lid margin) and then suture by simple interrupted.
2. Ectropion : eversion of eye lid with exposure of conjunctiva or turning out of eyelid, common in dog and cat .

Causes: either congenital or acquired the latter is classified into: 

· Cicatrical ectropion as a result following injury caused by chemicals, trauma or burns. 
· Atonic ectropion (senile) occur due to muscle relaxation of face in old animals.
· Spastic ectropion s a result of orbicularis spasm.
CL. Signs: conjunctivitis , keratitis and eversion of the eyelids.
Trt: 

· Cautary puncture of conjunctiva.
· Trephination; skin excision and vertical suture.

· (V-Y shape) operation; make v incision in the area involved, the v flap is skinned and free from subcutaneous tissue, the suture to form y shape.
3. Ptosis: dropping of upper eye lid either congenital or acquired the latter classified into False ptosis : as in case of tumor or fracture in supraorbital process or True ptosis either central because of : presence of tumor which make paralysis (brain tumor)  in oculomotor nerve and facial nerve and paralysis of levator palpebral superior or orbicularis oculi and affect eye or peripheral because of paralysis in the oculomotor nerve or facial nerve which supply orbicularis oculi muscle and levator anguli oculi medialis muscle.

Trt: 

· Removal of cause if possible.

· Make resection of two muscles levator palpebral superior and levator anguli oculi medialis.
4. Chalazion: it is tarsal cyst or Meibomian cyst, it is enlargement of the Meibomian gland due to obstruction of its duct, the enlargement is firm, painless, granulomatous swelling usually on the upper lid.
Symptoms: firm, painless, pea like swelling (3mm) from the lid margin, the swelling is more defined from inside than outside and the conjunctiva over it is red in color.

Treatment: incision after applying special forceps called chalazion forceps, make the incision from inside(from the conjunctival surface) over the swelling, then remove the content by making 2 curretage (remove the content with a curette) then the conjunctiva is sutured with 5-0 catgut.
5. Hordeolum (Sty): supportive inflammation of the zies gland). It is acute staphylococcal infection of the sebaceous gland of the eyelid.

Etiology: Staphyllococcus spp.

Symptoms: there is red painful, swollen lesion (localized) at the margin of the lid, blepharitis, epiphora (continuous flow of tear), blepharospasm (continuous contraction of eyelid)

Treatment: warm, moist compresses and insertion of an antibiotic ointment into the conjunctival sac 3 times daily. If it is not cure; removal of the eyelash (epilation), opening of the abcess, evacuation of its content, apply eyeointment antibiotics.
6. Blepharitis : inflammation of eye lid which is either superficial as dermatitis and conjunctivitis or deep as wound in eye lid.

Trt: superficial by washing with 2% boric acid and apply antibiotics, in case of deep by treatment of wound.

7. Wound of eye lid: Trt:

· Washing of eye ball with 2% boric acid sol.

· Removal of blood coagulant.

· Removal of foreign body if present.

· Trimming or refreshing of edges of wound.

· Antibiotic ointment or solution (not powder).

· Suturing of wound.

· Dressing of wound.

8. Subconjunctival abscess: (lid abscess) : which is abscess found under conjuctiva.

Trt: as treatment of abscess in general.

9. Distichiasis : presence of a 2nd row of eyelashes originating from the tarsal gland openings and accompanying  normal row of eyelashes, the new row may contact the cornea.
Symptoms: presence of additional abnormal row of eyelashes, lacrimation, blepharospasm, photophobia, corneal injury and finally corneal ulcer.
Treatment: manual or electro-epilation, lid-splitting operation.
10. Trichiasis : The condition in which facial hair or eyelashes grow toward and may contact the cornea and cause corneal irritation, it may accompany entropion, lid injury and blepharospasm.
Symptoms: presence of misdirected eyelashes, keratitis and conjunctivitis, epiphora and blepharospasm and photophobia.

Teatment : Electroepilation, eversion of the eyelid.

11. Ectopic Cilia: are one or cluster of eyelashes originate within the lid but have misdirection (found 4-5 mm from the lid margin on the palpebral conjunctiva)

Symptoms: presence of misdirection eyelashes, blepharospasm, lacrimation, conjunctivitis and keratitis.

Treatment: electrosurgical epilation, surgical epilation and lid – splitting technique.
12. Foreign body in eye ball (in the conjunctival fornix or sac, FB. is less frequency in animals than human being due to presence of third eyelid. Treated by washing of eye and removal of foreign body.
13. Dermoid: congenital lesion containing tissue type, not normally present at involved site (containing of ectoderm, skin and hair)

Treatment: conjunctivectomy / keratectomy.
Affection of 3rd eye lid

1. Ectropion or Entropion of 3rd eye lid it is congenital and treatment : include either removal of T-shape cartilage or excision of 3rd eye lid completely.

2. Adenoma of harder’s gland : treatment by removing the 3rd eye lid or the tumor.

Affaction of lacrymal apparatus:

1. Dacryoadenitis: inflammation of lacrymal gland can be treated by applying antibiotic.

2. Atrasia of puncta lacrymalis : which is absence of two opening either congenital or acquired.

Symptums: epiphora, excoriation on face , treated by reopening of these openings by using needle and flush in nasolacrymal with washing solution.

3. Dacryocystitis: inflammation of lachrymal sac , treated by injection of antiseptic and antibiotic in lacrymal sac also from nasolacrymal duct.

4. Stenosis in nasolacrymal duct: either pressure from outside or lesion inside which are foreign body in duct or inflammation of wall of duct. Treated by removal of cause, washing the duct by antiseptic solution.

Affaction of Conjunctiva:
Conjunctivitis: inflammation of conjunctiva (bulbar and palpebral conjunctiva), inflammation of the ocular mucous membrane it is the most common cause of red eye in animal and human.

Causes: 

1. Infectious agents: bacteria gram +ve cocci, coliform, mycoplasma, Chlamydia as Chlamydia psitacci., viruses : feline herpes virus, calicivirus, canine distempervirus.
2. Foreign body: plant material most common.
3. Parasites: Thelazia, Cuterebra, Dirofilaria larvae.
4. Immune mediated causes. allergies (plasma cell infiltrates, eosinophilic conjunctivitis and ulcerative conjunctivitis of Doperman pinschers.
5. Irritants: 
· contact irritants: topical medication eg. Preservative aminoglycoside
· environmental irritants: dust particles, plant material (pollen).
· Eyelid diseases: trichiasis, distichiasis, ectopic cilia, eyelid masses eg. Tumors and chalazia.
6. Surface drying: 1)  a) inadequate eyelid closure ectropion macropalpebral fissure with lagophthalmos, facial nerve paralysis. b) neurogenic loss of snsory innervations (cranial nerve). 2) KCS.
7. Trauma: bruises, abrasions and lacerations.
Clinical signs: 
· Hyperemia.

· Ocular discharge : serous, mucoid, mucopurulent, hemorrhage or combination of these.

· Chemosis.

· Discomfort: squinting and photophobia.

· Proliferative lesions: focal masses granulomatous, tumors with local inflammation and secondary infection, multifocal or generalized proliferative lesions, follicles and papillary hypertrophy. 
Types of conjunctivitis: 
1. Catarrhal conjunctivitis: inflammation of superficial layer of conjunctiva.

Causes: 

· Mechanical : as eye lid affection : entropion, ectropion, distichiasis or presence of parasite as Thilezia or foreign body as insect or eyelash. 

· Chemical : as increase ammonia in stable air or high concentration of eye ointment or lotion and chalky material.
· Traumatic: in small animals most common due to scratching or injury in conjunctiva. 

· Bacterial: as Staph. , Strept. or E. coli. 
· Infectious : as Equine Influenza, canine distemper and Render pest.

· Vitamin deficiency: especially vit. A.

· Senility and debility.

· Iodism.

· Extreme heat and cold (in small animals).

· Allergy : due to pollen grain.

CL. Signs: 

· Redness and swelling of conjunctiva.

· Epiphora which is watery in secretion in early stage and in advanced the discharge become mixed with mucoid secretion which white clot and clotting conjunctival sac near medial canthus.

· Blepharitis and blepharospasm.

· Photophobia.

Trt:

· Removal of cause.

· Washing of eye 2% of boric acid or zinc oxide.

· Use of astringent solution as zinc sulphate 0.5 % or silver nitrate 0.1% in acute cases and subacute , yellow oxide of mercury or copper sulphate in case of chronic.
· Sterilized cow milk.
· Use of antibiotic ointment or instillation 4 times a day.

· Use steroids as hydrocortisone subconjunctival injection 25 mg in small animals and 100-120 mg in large animals.

2. Paranchymatous conjunctivitis (chronic catarrhal conjunctivitis): inflammation of deeper layer of conjunctiva.

Causes : same as catarrhal but persist for long time.

CL. Signs: 

· chemosis (conjunctival edema).

· Palpebral and bulbar conjunctiva become rosy-red in color , they protrude beyond palpebral fissure and appear over limbus and bulbar zone of cornea.

Trt: Same as before.

3. Purulent conjunctivitis: pyogenic inflammation of conjunctiva.

Causes: as previous + presence of pyogenic organism as Pink eye (Morexiella bovis), some infectious diseases characterized by purulent conjunctivitis as infectious keratoconjunctivitis, or as tests as tuberculin and mallien.

CL. Sign: same as before further more the discharge is thicker , heavier and purulent.

Trt: as same before and :
· Make sensitivity test by taking samples from isolation bacteria.

· Washing eye through nasolacrymal duct.

· Less affected eye treated first.

4. Follicular conjunctivitis: presence of follicle at inner aspect of eye lids especially 3rd eye lid.

Causes: Chronic irritation make hypertrophy of lymphoid tissue.

Trt: 

· Cautary:  by chemical or thermal cautary , silver nitrate stick (dilute by saline).
· Make curation after using a stringent.

·   Excision of 3rd eye lid.
Ophthalmia neonata: purulent conjunctivitis occur in puppies and kittens before the eyelids separation.

Trt: 
· separation of the eyelids.

· Treat the purulent inflammation.

Surgical affection of cornea

Cornea: a transparent and avascular structure consist from endothelium, descement membrane, stroma and epithelium, nutrition comes from tears or aqueous humor from behind or from the perilumbal blood vessels. Every part of eye can be regenerated except descement membrane (structureless elastic membrane). 

1. Keratitis: inflammation of cornea either superficial , deep, ulcerative  and pigmentary keratitis.

Causes : same causes of conjunctivitis.

CL. Signs: objective symptoms: 

· Lacrymation .

· Blepharospasm.

· Photophobia.
Subjective symptoms (histological changes):
· Loss of transparency (opacity).

· Conjunctival injection.

· Vascularisation of cornea.

· Pigment of cornea.

· At last accumulation of inflammatory exudates in anterior chamber (hypopyon) 

Trt: 

· Removal of cause.

· Washing of eye with rinsing or cleaning solution (boric acid).

· Steroid and antibiotics.

· In case of vascularisation make destruction of blood vessels invading cornea by electrocautary from limbus and this technique called Periotomy.

· In case of Hypopyon make extirpation of eye ball.
2. Keratoconjunctivitis sicca: chronic inflammation of conjunctiva result from injury, allergy, infection or surgery lead to cicatrical occlusion of the excretory duct of the lacrimal gland characterized by abnormal dryness of cornea and conjunctiva. 

3. Ulcerative keratitis (corneal ulcer): loss in substances in cornea with presence of infection with or without corneal opacity.

Causes: 

· Injury in cornea and infection with bacteria or fungus.

· Vit. A deficiency which responsible for regeneration of epithelial tissue.
· Bad habbit in animals ; near by heat lead to dryness of cornea which lead to ulcer.

· Hereditary predisposition.

· Occur in some infectious diseases as IKC and canine distemper.

Cl. Signs: 

· Presence of ulcer.

· Cilliary body and conjunctiva are injected (injection of the perilimbal blood vessels.

· Vascularisation of cornea .

· Corneal opacity.
· Miosis, reduced IOP, hypopyon and in late stage perforation may occur within few days.
· Photophobia , epiphora and blepharospasm.
Trt:

· Control of infection and enhance the healing process (aim of treatment).

· Removal of cause (injury, vit A deficiency etc.

· Cautrisation by chemical or thermal cautary to kill microorganism and sloughing of necrotic tissue.

· Destruction of necrotic tissue and use antibiotics and atropine 1%.
· Don’t give steroid and local anesthetics?.
· Conjunctival flap and corneal grafting (transplantation) : cutting part from conjunctiva and put upon cornea.
· Paracentesis to reduce pressure on the cornea.
· Superficial keratectomy.

Sequelae of corneal ulcer

· Scar tissue: (nebula, macula and leucoma).

· Descematocele: herniation of descement membrane most common in dog.

· Iris prolaps.
· Iris staphyloma (old case of prolaps).
· Hypopyon.

· Panophthalmia.

· Anterior synechia: adhesion between iris and cornea.

Surgical affection of Iris

Iritis: 

Causes: 

· External trauma.

· Due to accompany to the pathological infection as canine distemper or equine influenza.

Cl. Signs:

· Severe inflammation in the eye.

· Changing the iris color to the yellow or brown.

· Opacity of the eye due to the accumulation of fluids in the anterior chamber of the eye, and these inflammatory fluids are formed due to the injury to the capillary blood vessels in the iris.

· The pupil is contracted or closed due to iris adhesion lead to the temporary blindness and if the inflammatory process is progress will leading to permanent blindness.

Treatment:

· Prevent adhesion of iris by using atropine sulphate solution 2% continuously for (3-4) times daily until the inflammatory process in iris is regressed.

· Open the cornea at the level of the medial angle of the eye (medial canthus) for drainage the inflammatory fluid.

Surgical affection of lens

1. Cataract: opacity of lens and or its capsule, there are three types of cataract (lenticular, capsular and mixed).
Cause and classification:

· Traumatic cataract : trauma , X-ray and sun light in prolonged period.
· Symptomatic cataract due to symptom of the disease as in canine distemper.
· Senile cataract in old animal.

· Diabetic cataract.

· Hydrocortisone prolong treatment.
· Congenital cataract : remaining of the artery supplying the lens
CL. Signs: 

· Gradual loss of vision without pain.

· Appearance white or gray color through pupil.

Trt: there are three surgical procedures have been investigated: 

· Dissection with aspiration : involves multiple incisions of the anterior lens capsule and aspiration of the cataractous lens by needle and syringe.

· The extracapsular procedure : the anterior capsule is removed by tearing or incision and the lens contents are expressed , the posterior capsule remains intact.
· The intracapsular procedure: removal of the entire lens and its capsules.

Other ophthalmic affections

Periodic ophthalmia (moon blindness) (Uveitis): inflammation of vascular layerof eye : iris , cilliary body and choroids (iridocyclochorioditis).

                               Causes: unknown.

                               Trt: by using antibiotics and atropine.
Affection of aqueous humor
Glaucoma: It is an ocular condition characterized by an elevation in intraocular pressure (IOP) that is associated with optic nerve damage and eventual blindness.
AQUEOUS HUMOR

PRODUCTION AND DRAINAGE

   Aqueous humor is produced in the ciliary epithelium. Aqueous humor passes into the posterior chamber, through the pupil into the anterior chamber, and then exits through the iridocorneal angle (conventional pathway), or through secondary (unconventional) outflow pathways, such as the iris vasculature or supraciliary space. Obstruction at the pupil, iris face, iridocorneal angle or any other part of the outflow pathway can result in an increase in IOP.
 There are two types:

· Open angle glaucoma.

· Closed angle glaucoma.

TREATMENT

   Therapy is directed at lowering IOP to maintain vision for as long as possible by decreasing aqueous humor production, increasing aqueous humor outflow, and suppressing any inflammation associated with the glaucoma.

   Medical therapy in cases of early glaucoma in the horse is difficult to manage.

   Outflow can be increased with topically administered parasympathomimetics, such as 0.03% echothiophate iodide (b.i.d.), or 0.25% demecarium bromide (b.i.d.). These drugs can exacerbate iridocyclitis and should be used with caution if inflammation is present. Aqueous humor production can be lowered with 0.5% timolol maleate. Topical 0.03% sodium flurbiprofen and corticosteroids and systemically administered NSAIDs are also beneficial.

   Atropine may be useful in the horse, but in all other species the drug is contraindicated in glaucoma.

   Surgical therapy may be necessary to control the IOP in refractory cases.

Damage to the ciliary body caused by nitrous oxide (cyclocryotherapy) or laser energy (cyclophotocoagulation) is necessary to reduce the aqueous production and lower the IOP in some cases. This may be the therapy of choice in early cases of equine glaucoma.

Examination of vision

1. Obstacles course test (maze test).

2. Movable ball test (moving object test): suitable for puppies and kittens.
3. Cotton test.
4. Menace test (listing menace response): a glass between examiner and animal , the examiner move his hand directly to animals eye , if there is normal vision , animal should close its eye.
Other examination of eye in clinic

· Examination of vision.

· Direct and papillary reflex.

· Pin light.

· Symmetry of the globe of eye.

· Discharge.

· Cloudness of cornea or anterior chamber.

Signs of blind dogs:

· Hold the nose near the ground.
· Short step and fore feet hold high.

· Walk hesitantly.  

Ocular therapy

1. Cleaning solutions: as warm normal saline, boric acid 2% or zinc oxide : flushing or removal secretion of eye and can be administered instillation or injection through nasolacremal duct.

2. Astringent : contraction of tissue and precipitation of protein as zinc sulphate 0.5-1% ,(0.05-0.025% in human), silver nitrate as solution 1% , copper sulphate as crystals, yellow oxide of mercury 1-3 %in chronic cases only.

3. Cauterization and disinfectant : used for cauterization of corneal ulcer as pure carbolic acid.

4. Mydriatics: as atropine sulphate 1% (Tropicamide 1% for ocular examination) used to make dilation of pupil during ophthalmoscope or ophthalmic surgery.

5. Myotics : as eserine salicylate 0.5-1% (physostigmine), Bilocarpine HCl 1% . the drug cause contraction or reduce the size of the pupil mainly used in glaucoma.
6. Local anesthetics : surface application by instillation. Cocaine 2%, lignocaine 4%, metycaine 2%.

7. Antibiotics: which should have the following characteristics: high penetration power (for the intact corneal epithelium), high penetration power to the blood aqueous barrier and broad spectrum. Such as (chloramphenicol, neomycin, gentamycin) have high penetration power used in internal diseases, framycetin sulphate 0.5 % ointment or instillation, (penicillin, streptomycin, auromycin, tenamycin) have low penetration power and used for superficial application.
8. Sulphanamides: used as antimicrobial, but in high concentration 20-30 % and when there is no pus.

9. Steroids: such as hydrocortisone, betamethasone, dexamethasone the main functions are anti-inflammatory agents.

· They suppress inflammatory reaction.
· They suppress new vascularization.

· Reduce fibroblast activity.

· Suppress hypersensitivity.

It is used in the form of eye drop, eye ointment and subconjunctival injection. It is contraindicated in case of corneal ulce

10. Antihistamine : used in case of allergy (antistin – privin) R , antazoline sulphate 5 mg, naphazoline nitrate 0.25 and ketotifen 0.025% (cleroptic)R . 
11. Vitamins: A and C.

12. Enzymes:

· Alphapsin: important in case of cataract and hypopyon.

· Sterilized cow milk: leave thin layer of cream over the cornea, the milk also have lysosyme enzyme.

· Artificial tears: methyl cellulose 1%, polyvidone 5%, hypotears plusR used in case of insufficiency of the lacrimal glands, eye gel carbomer 980 (lacrinorm)R 0.2% or polyvinyl alcohol 14 mg/ml,   

Surgery of the orbit

Include: enucleation, exenteration (removal of the globe and all orbital contents, it is used for extensive neoplastic and septic conditions of the globe and orbit. evisceration with prosthesis (removal of the contents of the globe usually in preparation for the insertion of an ocular prosthesis) and exploratory orbititomy (opening of the orbit).
Eye Enucleation:

   Enucleation involves the removal of the globe, leaving adipose tissue and muscles, whereas extirpation involves removal of every thing within the orbit: globe, muscles, adipose tissue and lacrymal gland. 

Indication: 

1. Tumors, most commonly in the 3rd eyelid (sequamous cell carcinoma) and reach eye ball.

2. Panophthalamitis, accumulation of pus inside eye ball. 

3. Endophthalmitis.

4. Microphthalmia

5. Phthisis bulbi with conjunctivitis.

6. Severe trauma, severe irreversible damage.

Instruments: razor, scissors, scalpel, forceps, artery forceps, toothed forceps, suture material, swab and bandages. 

Anesthesia:
General anesthesia or sedation + local anesthesia (retrobulbar and auriculopalpebral nerve block) when give sedation to the animal , control the head of the animal. 

Local anesthesia can be done by two methods:

1. Retrobulbar nerve block:

 Four points (dorsal , ventral , medial and lateral canthi, all these sites entered by a slightly curved 8-10 cm gauge needle is directed to the apex of the orbit where the nerves emerge from the foramen orbitorotundum. About 40 ml of local anesthetic are injected, divided into 10 ml per side. Exophthalmos , corneal anesthesia and mydriasis indicate a satisfactory retrobulbar block, this technique is quick and easier to administer.

2. Peterson technique:

The site is bounded by :

· Zygomatic arch ventrally.

· Supraorbital process dorsally.

· Coronoid process of the mandible caudally.

   The needle is 10 cm in length directed medially and ventrally until reach pterygopalatine fossa, then make aspiration to avoid injection in the internal maxillary artery and inject 15-20 cc from local anesthetic.

The procedure:

   Prior to administering the retrobulbar block, the surgeon clips the hair around the animal’s eye; the surgical site should also be scrubbed prior to the administration of the nerve block. 
Surgical procedure:

1. Cutting of eyelashes with scissors emulsed with Vaseline or an ointment, then clipping of eyelids and shaving then cleaned with water and surgical soap.

2. Flushing of the eye with sterile isotonic saline and removal of debris with sterile surgical sponge or cotton swab.

3. The head of animal is draped to expose the surgical site.

4. Lateral canthotomy of 1-2 cm can be performed to provide additional exposure of the globe.

5. The eyelids are sutured together and the two ends of the thread is leave long and grasped with artery forceps.

6. Make circular incision parallel to the lid border (3600) and 0.5 cm from the border, the incision started from the medial canthus, the incision involve the skin and orbicularis oculi muscle till the conjunctiva.
7. Make blunt dissection in the conjunctiva and subconjunctival tissue by blunt scissors with the help of forward traction of the eyelid margins to tense the facia and other conjunctival structures, the dissection involve all around the orbit. (retrobulbarly).

8. Severed (cutting) the external ocular muscles as near the sclera as possible,           (the blood vessels and four vortex veins penetrate the globe at the insertion of the extraocular muscles) hemorrhage is controlled by 

· Direct pressure.
· Vessel ligation.

· Torsion of the blood vessels.

· Blunt dissection.

· Application of saline-epinephrine 1/1000 in 3rd eyelid surgery.

9. Strong catgut ligature is applied around the optic nerve and retractor oculi muscle while mild traction is applied on the globe of eye to control bleeding may occur during severing the retractor muscle and short posterior ciliary arteries and veins. 
10. Make severe of cut between the ligature and the eyeball and removal the eyeball.

11. Close the eyelids by interrupted suture (ankyloblepharon) and leave it to heal by primary intension healing, the gap or space created by removal of the globe may be filled with a spherical silicone prosthesis.

12. When there is gross contamination or in case of uncontrolled hemorrhage packing the orbit with sterile long gauze is done, which is removed over a 3-7 days period. (healing takes 2-3 weeks).

  there are two procedures for this operation:

1. Subconjunctival ablation:

   A lateral canthotomy of 1-2 cm can be performed to provide additional exposure of the globe, the dorsolateral bulbar conjunctiva is grasped with forceps and incised with blunt curved scissors. The dissection is continued for 360º around the limbus and then retrobulbarly. Hemorrhage occur when the extraocular muscle insertion, veins and optic nerve are incised. A ligature around the optic nerve stump controls significant hemorrhage, the optic nerve is transected with curved scissors. Closure of the orbit requires removal of the lid margin, suturing deeper fascia and skin in several layers, the skin is closed with nonabsorbable sutures.

Note: after removal of eye ball complete packing orbit with gauze saturated with tin. iodine to stimulate fibrous tissue and leave a part of this gauze from medial canthus to facilitate drainage.

2. Transpalpebral ablation:

   The area is prepared in aseptic manner, the eyelids are sutured together and incised with a scalpel 1-1.5 cm from the eyelid margin for 360º dissection is continued through the orbicularis oculi muscle until the subconjunctival tissues are encountered, severing the muscle attachments as near the sclera as possible, hemorrhage is controlled by direct pressure and vessel ligation, the optic nerve is ligated and transected to permit removal of the globe. Closure proceeds as previously described.

· To assist in elimination the space created by removal of the globe, a spherical silicone prosthesis may be placed into the orbit prior to closure.

· Antibiotics placed in the orbit during surgery in presence of sepsis administration of systemic antibiotics for several days is indicated.

· If gauze packing is used , it is removed over a 3-7 days period.
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