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Ocular Manifestations in Autoimmune Disorders
Agenda

· Rheumatoid Arthritis

· Lupus

· Juvenile Idiopathic Arthritis (JIA) formerly Juvenile Rheumatoid Arthritis (JRA)

· Sjogrens

Autoimmune Diseases

· Group of acquired diseases in which genetic factors appear to play a role

· They have in common widespread immunologic and inflammatory alterations of connective tissue

· The illnesses share certain clinical features and differentiation between them is often difficult because of this.

· Although thought to be acquired diseases, often their causes cannot be determined .

Rheumatoid Arthritis

Rheumatoid Arthritis

· Collagen vascular disorders:

·  most common form of inflammatory joint disease

· lead to most common form of physical disability in the US

· Average onset between 35-50

· familial predisposition

· 3x more females

· Predominately Caucasian 

Rheumatoid Arthritis

Epidemiology-Systemic

· single pathogenic mechanism not responsible for all manifestations of disease

· Multi-factorial syndrome including both environmental and genetic factors:

· Epstein-Barr virus

· Hormones

· molecular mimicry [Proteus])

Epidemiology-Systemic

· Poorly controlled cellular infiltration and inflammation contribute to tissue destruction

· Antibodies to host tissues develop: 

· results in host tissues being recognized as foreign 

· an inflammatory response is initiated (primarily in joint tissues leading to joint destruction)

Etiology

· process is initiated by CD4 and T-lymphocytes recognizing arthritogenic antigens in synovial tissue as foreign stimulating:

·  monocytes, macrophages and synovial fibroblasts (destructive cells).

· also stimulated and released are:

·  interleukins, TNF-alpha (which drives the inflammatory process and in large concentration in arthritic joints) and 

· B-cells which produce IG (rheumatoid factor) which leads to chronic inflammation of joints.

Epidemiology-Systemic

· Primary sites of infl’n are centered around musculoskeletal tissues

· small joints with synovial linings are most commonly affected ie hands/feet early in disease

· RA joint characterized by hypertrophic, inflamed synovial tissue with fluid accumulation and adjacent soft tissue swelling

· this is responsible for hot, swollen, tender joints that are hallmark of RA

Epidemiology-Systemic

· Early disease:

· pain and stiffness which progresses to functional loss in later disease 2o to structural damage 

· RA stiffness improves with activity

Epidemiology-Systemic

· Bilateral predilection for peripheral joints extending towards trunk

· hands-elbows-ultimately shoulders

· Chronic inflammation leads to erosion of bony surfaces and cartilaginous destruction

· this leads to joint deformity and physical impairment

Epidemiology-Systemic

· RA is very debilitating but rarely fatal

· increased mortality associated with severe disease when peripheral nerves, lungs and cardiac system involved

Extra-Articular Features

· Nodular formation most commonly in cutaneous/subcutaneous tissues but also in deep body tissues

· Infarction and/or hemorrhage of the nails, folds of the feet and hands

· Anemia

· Pneumonitis/pulmonary nodules

· Pericarditis

· Vasculitis (eg. Skin and bowel ulcerations, myocardial infarct)

Osteoarthritis (OA) vs. RA

· Etiology of RA is inflammatory which improves with activity while osteo is mechanical and worsens with activity

· Infl’n secondary to mechanical insults in osteo while no previous insult required in RA

· Joint cartilage is primary site of articular involvement in osteo while its the bony surfaces of the joints in RA

Diagnosis

· Many patients have symptoms that are not exclusive to RA making diagnosis difficult

· prodromal systemic symptoms of malaise, fever, weight loss, and morning stiffness

· Lab tests and radiographic studies are necessary for initial diagnosis and are helpful in monitoring progression

· no one single test is confirmatory of disease

Diagnosis

· RF (IgM Ab’s directed against other globulins) present in 75% of RA patients as opposed to <5% of general population

· High titers associated with severe disease 

· Joint x-ray and radionucleotide evaluation of suspected inflamed joints are indicated

Criteria for Diagnosis of RA: 
Four criteria must be met

· A.m. joint stiffness lasting 1 hour

· Joint swelling of 3 or more joints

· Proximal finger, or wrist inflammation

· Symmetric joint involvement

· Positive RF

· Joint erosion of involved joints of hand or wrist

Treatment and Management-Systemic

· There is no curative treatment for RA

· treatment is to minimize inflammation

· minimize damage and 

· maximize patient functioning.

· Pharmaceutical agents inhibit inflammatory responses

· have traditionally been used in a stepwise approach from weakest to strongest.  

Treatment and Management-Systemic

· Current Tx regimens utilize a step-down approach with initiation of one or more DMARD’s at time of diagnosis.  

· RA most destructive early in disease

· “Easier” and more effective if Tx initiated early.

· DMARD-disease modifying antirheumatic drug

· these drugs not only reduce inflammation but also change the immune response in a long-term and more dramatically than NSAID’s

· give chance of permanent remission

Treatment and Management:  
Aspirin and NSAID’s

· block infl’n by inhibition of prostaglandin release in response to cell trauma

· arachadonic acid converted by COX (1&2) enzymes into inflammatory mediators including:

· Thromboxanes

· Prostaglandins

· Leukotrienes

Treatment and Management:  
Aspirin and NSAID’s

· aspirin and NSAID’s inhibit both and used in initial Tx for pain but don’t inhibit progression of disease

· newer selective COX 2 inhibitors avoid GI upset

· COX 1 needed for GI protective PG’s but have CV toxicity

Treatment and Management:  Steroids

· steroids interfere with all facets of the inflammatory process and effectively shut it down

· rapidly bring down joint infl’n and increase physical function and reduce progression of joint damage

Treatment and Management:  Steroids

· have serious SE’s such as

· osteoporosis, HTN, 

· peptic ulcers, 

· vascular disease, cataracts, 

· glaucoma, 

· mood changes, etc

· usually used in short-term pulse dosages (e.g. 7.5 mg/day in combination with DMARD to reduce joint damage in early disease Tx).

Treatment and Management:  Antimalarials

· hydroxychloroquine more common and less toxic than more effective chorloquine

· usual dose is 250-400 mg/d @night with onset of action after a period of 2-4 months

· has mild DMARD effect, does not slow radiographic progression and has relatively slow onset of action, useful with other DMARD’s

Treatment and Management:  Antimalarial Ocular Complications

· Have affinity for pigmented structures such as iris, choroid and RPE

· Toxic affect on the RPE and photoreceptors leading to rod and cone loss.

· Have slow excretion rate out of body with toxicity and functional loss continuing to occur despite drug discontinuation.

Treatment and Management:  Antimalarial Ocular Complications

· Toxicity can lead to whorl keratopathy, “bulls eye” maculopathy, retinal vessel attenuation, and optic disc pallor.

· most common initial symptom is a decrease in VA 

· color vision and VF defects may occur prior to VA loss

· VF defects include central and paracentral scotomas and peripheral defects

·  abnormal ERG and EOG

Treatment and Management:  Antimalarials

Treatment and Management:  Antimalarial Ocular Complications

· Early stages of maculopathy  are seen as mild stippling or mottling and reversible loss of foveal light reflex

· “Classic” maculopathy is in form of a “bulls eye” and is seen in later stages of toxicity

· this is an irreversible damage to the retina despite discontinuation of medication

Treatment and Management:  Antimalarial Ocular Complications

· Amsler grid testing can detect paracentral scotomas
· thought that a red amsler maybe more sensitive to a relative scotoma
· 10-2 VF testing recommended as early toxicity is associated with subtle scotomas within 10 degrees of fixation
· Studies have indicated that multifocal ERG maybe able to detect toxicity earlier than other testing
Treatment and Management:  Antimalarial Ocular Complications

· Ocular toxicity rarely results at doses under 6.5 mg/kg/day
· higher risk of toxicity if used for greater than 5 years
· toxicity increases with high body fat levels, renal/liver disease, and age over 60
· Low risk patients on 200 mg/day examined every 12 months, 400 mg/day every 9 months and 600 mg/day every 6 months.  Suspected toxicity every 3 months.
Treatment and Management:  Methotrexate

· now considered as part of mainstay treatment 

· antimetabolite used in cancer therapy that inhibits DNA synthesis (thought to cause suppression of lymphocyte proliferation)

· low dose in RA (7.5-25mg) once weekly orally or injection with onset of action 6-8 weeks

Treatment and Management:  Methotrexate

· toxicity not uncommon but adverse events tend to be minor and can be managed by cessation of drug.  

· Supplement of folic acid prevents common SE of oral ulceration and nausea.

· serious complications of lung disease and fibrosis with incidence of 3-15% and fatality of 17%.

Treatment and Management:  Biological Therapies

· up to 25% of Px who are on methotrexate therapy fail to improve

· new lines of treatment are focusing on inhibition of specific inflammatory mediators in the inflammatory process

Treatment and Management:  Biological Therapies-TNF Inhibitor

· High concentration of TNF-alpha in synovial fluid in RA and increased in areas of bone erosions

· TNF-alpha released in cell damage and binds to receptors that increase the inflammatory process and cell death

Treatment and Management:  Biological Therapies-TNF Inhibitor

· inhibitors bind TNF before it can be bound to the receptor (infliximab [Remicade], etanercept [Enbrel], and adalimumab [Humira])

· quicker onset of action (several weeks)

· new studies indicate use as first line therapy, potentially combined with methotrexate 

Treatment and Management:  Biological Therapies-TNF Inhibitor

· Remicade: 3 mg/k as IV infusion followed by similar doses at 2 and 6 weeks and then every 8 weeks after 

· Enbrel and Humira are SC injections q 2weeks

· Adverse affects include increased risk of opportunistic infections (TB most common), malignancies (lymphoma) and neurological disease.

· common SE’s include nausea and vomiting

Selective Costimulator Modulators: Orencia (abatacept)

· T cell activation results in synovial inflammation and damage
· Costimulation modulators block the second signal and decrease T cell stimulation
· FDA approved for reducing signs and symptoms, slowing progression and improving function
Selective Costimulator Modulators: Orencia (abatacept)

· Administered as 30 min infusion.  After 1st administration given at 2 and 4 wks then every 4 wks.
· Considered 1st line therapy in patients with failure to methotrexate and who TNF cant be used.  2nd line in patients who fail with TNF.
· Takes longer for peak benefit (12-14 wks) and not to be used with other biologics
· Not to be used in patients with COPD and there has been noted increased chance of lymphoma and other malignancies.
Ocular Manifestations: Dry Eye

· Most common ocular complication is dry eye 

· >95% of patients suffer from dry eye signs and symptoms

· Compromised cornea can lead to bacterial keratitis

Ocular Manifestations: Dry Eye

· Latest definition of dry eye
· “Dry eye is a multifactorial disease of tears and ocular surface that results in symptoms of discomfort, visual disturbance, and tear film instability with potential damage to the ocular surface.  It is accompanied by increased osmolarity of the tear film and inflammation of the ocular surface”.  DEWS, 2007

· Dry eye in RA patients thought to be due to lacrimal hyposecretion and inflammatory mediators
Treatment and Management: 
Dry Eye

· Lubrication remains 1o Tx for patients with compromised corneal integrity from poor tear quality (unpreserved as well as high viscosity tear supplements).  

· Lubricants do not eliminate all epithelial staining

· success is measured by decreased symptomatology and decreased staining.  

· May consider punctal plugs or cautery

· Restasis (recommend using“soft” steroid e.g. Lotemax 14 days prior to starting restasis and then 2-4 weeks concurrently).

Ocular Manifestations-Episcleritis

· Episcleritis can be presenting sign for RA

· Unilateral (bilateral possible but rarely simultaneously)

· Recurrent episodes of episcleritis usually manifest prior to active periods of arthritis and a better indicator than dry eye

· Episcleritis will recur despite systemic treatment

Treatment and Management: 
Episcleritis

· Treatment of episcleritis is dependent upon severity and chronicity.  

· Palliative care maybe considered for mild cases (ocular lubrication).  

· Utilization of vasoconstrictors, NSAIDs and steroid (Pred mild, Lotemax) use for more severe or chronic cases.

Ocular Manifestations-Scleritis

· Diffuse and nodular forms

· Necrotizing (with/without inflammation) less frequent

· Have the most serious systemic implications

· Scleromalacia perforans

Treatment and Management: Scleritis

· Scleritis treatment depends on both the type and severity.

· Aggressive treatment is necessary in order to prevent structural damage.

· Oral NSAIDs are mainstay treatment (indomethacin 50 mg BID to TID po)

· maybe combined with oral steroids (Prednisone 60-100 mg po qd).  

· Topical steroids are ineffective in treatment of the scleritis but may be used to manage any associated uveitis.  

· Steroid use is contraindicated when scleral thinning is present because of potential for perforation.  

Treatment and Management: Scleritis

· If necrotizing present patient needs to receive aggressive medical therapy by rheumatologist

· patients have better prognosis when immunosuppressive therapy is instituted

Ocular Manifestations-Uveitis

· Non-granulomatous uveitis is sometimes found

· Signs/symptoms include:

· pain, 

· photophobia, 

· blurred vision, 

· ciliary flush, 

· cells/flare, 

· rarely posterior involvement

Ciliary Flush, Cells, Flare

Uveitis: Treatment

· Pred forte:  every 1-2 hours, ensure taper

· Pred forte:  prednisolone acetate formulation which allows penetration through cornea to anterior chamber

· Oral steroids will need to be used if vitritis noted

· Homatropine (cycloplegia): 

· BID for pain, prevention of synechiae, and reduction of inflammation

Ocular Side Effects to Medications

· Close monitoring for ocular side effects of systemic therapy is necessary.  Most meds used to treat RA have ocular SE

· 
NSAIDs- whorl keratopathy, optic neuropathy, photosensitivity, nystagmous, retinal/subconj hemes

· 
Steroids-PSC, glaucoma

· 
Gold salts- corneal deposits, lens deposits

· 
Plaquenil-whorl, pigment retinopathy, toxic maculopathy

· 
Methotrexate-punctate keratitis

Juvenile Idiopathic Arthritis

Juvenile Rheumatoid Idiopathic Arthritis (JRA/JIA)

· “Rheumatoid like” disease with onset before age 17

· Group of arthritides responsible for significant functional loss in children

· Most common chronic disease with genetic predisposition in children.

· 2:1 female:male, with peak incidence b/w 2-4 and then 10-12

Natural History

· Pathogenesis unknown

· Immune-mediated activity directed towards Type II collagen

· RF mediated responses rarely found

· 1o involves weight bearing joints of lower extremities (knees/ankles) as well as joints of elbows/hands

· Little associated pain/tenderness observed

Diagnosis

· Synovitis that persists for at least 6 weeks is the essential criterion for diagnosis.

· Hematologic and radiographic studies are beneficial in diagnosis and classification.

· Fewer than 20% of patients have positive RF

· Radiographic evaluation of inflamed joints reveal soft tissue swelling and peri-articular osteoporosis with possible new bone formation.

· Loss of the cartilaginous space with erosions occur after long duration.

Treatment and Management-Systemic

· Primary goal is to control pathologic changes in articular tissues

· Typically runs self limiting course

· medical therapy needed only when persistent arthritis warrants Tx.

· ASA plays significant role in Tx in conjunction with exercise.

· NSAIDs have gained popularity and a few are approved for JIA.  

· Dose dependent on body mass (e.g. indomethacin 1-3mg/kg/day TID)

Treatment and Management-Systemic

· Antimalarial not used as frequently as in RA

· efficacy is good but toxicity a concern

· when used they are limited to a 2 year course at 5-7 mg/kg/day.

· Use of gold salts common when arthritis not responding to ASA or NSAIDs.

· Immunosuppressive reserved for life threatening cases or cases unresponsive to other conservative therapies.

· Proper DX and TX results in recovery in about 85% cases

Ocular Manifestations

· Classic triad of iridocyclitis, cataract and band keratopathy

· Overall incidence of iridocyclitis is apprx 20%.

· Cataract, glaucoma, and band keratopathy are seen in 50% of patients who develop persistent iridocyclitis.

Ciliary Flush, Cells, Flare

Ocular Manifestations

· Severe vision loss results primarily from cataract formation and less frequently from band keratopathy.

· Insidious onset of ocular involvement, with the iridocyclitis commonly following the arthritis symptoms (though occasionally preceding)

· Patients are often asymptomatic and therefore require ocular evaluation for detection

Ocular Manifestations

· Evidence of chronic iridocyclitis may be presenting sign leading to Dx of JIA

· Posterior segment involvement is not commonly seen

· Band keratopathy in children <16 is pathognomonic for JIA

· results from aggressive/chronic ocular inflammation (not abnormal calcium metabolism).

· JIA patients do not present with the dry eye and K sicca manifestations that are so prevalent in RA.

Treatment and Management-Ocular

· Systemic medical therapy has minimal effect on ocular inflammation

· Topical steroids and short acting cycloplegics remain primary treatment

· Decreased VA 2o to cataract requiring extraction

· Band keratopathy develops in eyes with chronic iridocyclitis and require treatment with chelating agents

· Patients who develop glaucoma need to be treated aggressively

Systemic Lupus Erythematosus (SLE)

Systemic Lupus Erythematosus (SLE)

· Idiopathic, multisystemic inflammation disorder characterized by hyperactivity of immune system and prominent auto-antibody production 

· against components of cell membranes and nuclear material

· Acute periods followed by periods of remission are common 

· gives disease an unpredictable course

Systemic Lupus Erythematosus (SLE)

· Definite genetic predisposition has been demonstrated

· environmental factors also play a role especially as triggers

· Clinical course varies from mild episodic disorder to rapidly developing fatal disease

Epidemiology

· SLE is not uncommon with prevalence exceeding 1:2000 persons with 85% being female

· Disease may occur at any age though most patients are b/w ages 20-40

· AA being affected 3x more than any other race (and more severely)

Epidemiology

· Have to ensure that condition is not secondary to a drug response (several drugs produce lupus-like syndrome)

· Agents strongly associated include: 

· Procainamide (cardiac arrhythmias), hydralazine (high blood pressure) and isoniazid (anti-tuberculosis)

· Others include: phenytoin, quinidine, tetracyclines and TNF inhibitors.

Natural History

· Autoimmune phenomena hallmark of SLE-increased production of auto-antibodies

· Auto-Ab’s react with self (such as DNA and cell membranes)

· Not sure what triggers production but several factors have been proposed:

· Bacterial/viral/parasitic infection

· UV light exposure

· Hormonal abnormalities

· Genetic predisposition

· Drugs/foods

Natural History

· Ab/Ag complexes circulate in the blood and deposit on the walls of small vessels in most organ systems of the body

· Activation of immune response 2o to these complexes results in tissue damage

· Stress factors increase problems

· Decrease in female hormones (hysterectomy) decrease effects

Diagnosis

· Based on clinical presentation and lab results

· Systemic features include

· fever

· anorexia

· malaise and 

· weight loss.

· Most patients have skin lesions at some time with the characteristic “butterfly” rash (occurs apprx 50%) and often precedes disease manifestations

Diagnosis

· Joint symptoms (with/without active synovitis) occur in >90% of patients and are often the earliest manifestation.  

· Other organs affected include heart, kidney, lungs, CNS.

· American Rheumatolgy Association established 11 criteria for diagnosis (8 clinical manifestations and 3 lab).  

· Minimum of 4 needed serially or simultaneously.

Lab Tests

· ANA (antinuclear antibodies) supports Dx of SLE as 99% of patients positive for ANA

· Not specific because also present in other collagen vascular disorders

· If patient is ANA negative than SLE eliminated

· If positive-test for serum Ab’s to native DNA (present in 70-80% of SLE and rarely seen in Px without)

· High levels of ANA and anti-DNA usually reflect disease activity

Lab Tests

· Decreased serum complement C3 level is 90% predictive for SLE 

· simultaneous presence of both a decreased C3 level and native DNA Ab’s has been been reported to be virtually 100% predictive

· Decreased serum C3 levels result from activation and consumption of complement components

Treatment and Management

· No cure for SLE (rest, reduce stress and avoid UV exposure)

· Medical management includes:

· Salicylates and NSAIDs employed to treat arthralgias, arthritis, myalgias and fever in 20-30% of Px with mild disease

· Antimalarials (Plaquenil) used to treat discoid lesions and joint disease

· High dose, short-acting steroids are used in life-threatening and severely disabling cases.  Prolonged maintenance at low dosages needed after.

· Cytotoxic controversial-used when steroids ineffective

· Exp therapy: high dose immunoglobulin injections

Ocular Manifestations

· SLE produces various ocular complications which tend to manifest in more acutely ill patients.

· Retinal vasculopathy is believed to be due to autoimmune reactions to Ab/Ag complexes deposited in the retinal/choroidal vessel walls.

· Common retinal finding include:

· Cotton wool spots (CWS)

· Retinal hemes

Ocular Manifestations

· Occlusions are uncommon but occur more frequently in arteries and can result in nonperfusion and hypoxia.  

· Optic nerve and retinal neo may arise.  

· Vitreous heme and RD may also occur.  

· Optic atrophy and blindness may result in severe occlusions.

Ocular Manifestations

· SPK most common corneal change 

· In patients with uncontrolled systemic disease sicca syndrome is common

· Occasional corneal manifestations may include infiltrates, ulcers and neo.

Ocular Manifestations

· Scleritis is usually diffuse and nodular and is fairly common.  It may be the presenting feature of SLE.

· Non-granulomatous uveitis is sometimes found

· Diplopia and pupillary abnormalities secondary to cranial nerve palsies also arise

Sjogrens syndrome

Sjogrens

· Chronic AI disease that involves diffuse exocrine gland dysfunction and lymphocytic infiltration throughout the body

· Decreased lacrimal gland secretion results in K sicca

· Decreased salivary gland secretion results in sicca complex

Sjogrens: Types

· 1o Sjogrens: occurs when sicca complex manifests by itself 

· no systemic disease present

· 2o Sjogrens: occurs in association with collagen vascular disease such as 

· RA and SLE 

· significant ocular/systemic manifestations

Epidemiology

· >90% females with two onset ages 20-30 and 40-60

· correlates well with high incidence of other autoimmune syndromes in females

· 25% have RA

· 90% have K sicca as primary ocular complaint

Natural History

· Positive predisposition (genetic) plus an environmental trigger (e.g. viral infection)

· trigger activates the immune system, which leads to cellular necrosis with subsequent expression of the Sjogrens related antibody (SS-A or SS-B) protein on the glandular cell surface.

Natural History

· further release of cytokines stimulate immune response and antibodies produced to SS-A resulting in further gland damage

· production of interferon perpetuates the lymphocyte action on the glandular cells

Natural History

· Tears and saliva have lubricating and immunologic properties

· Decrease in these results in mucous membrane drying and discomfort possibly leading to infection, K sicca and dry mouth (oral ulcers and other dental problems can result)

Natural History

· sensation of dryness depends on a functional circuit from the ocular surface to the midbrain lacrimal nuclei back to the glands to regulate secretion.  

· The involvement in the brain may explain high prevalence of sicca in patients with brain disorders (MS, Alzheimers)

Classic Symptoms

· Mild burning to severe ocular pain

· Emotional tearing not usually affected

· Non-infectious ropey discharge 

· May predispose to staph infection, ulcerative bacterial keratitis can result as well which may result in scarring or perforation

· Filamentary keratitis can develop and is associated with severe pain

· Corneal opacification and pannus may develop

Dry Eyes-Rose Bengal Staining and Filaments

Classic Symptoms

· Drying of membranes in nasopharynx and respiratory tracts

· leads to nosebleeds

· difficulty in speaking and lower respiratory infections

· difficulty swallowing food

· not usually painful

· vaginal dryness may also be present

· parotid gland enlargement in 50% of patients

Sjogrens-dry eye and mouth

Diagnosis

· Until recently there were several different diagnostic criteria.  An international consensus group lately suggested a criteria for diagnosis

· Primary Sjogren’s syndrome requires 4 of 6 criteria

·  including a positive minor-salivary gland biopsy sample or 

· antibody to SS-A/SS-B.

Diagnosis

· Diagnosis of secondary Sjogren’s requires an established connective-tissue disease and 

· one sicca symptom plus 

· two objective tests for dry mouth and eyes at the time of presentation.  

· Syndrome can be diagnosed in patients who have no sicca symptoms if objectives tests are met.

Ocular: Symptoms and Objective Evidence of Dry Eyes

· Ocular symptoms (at least 1 present):

· persistent, troublesome dry eyes everyday for longer than 3 months

· recurrent sensation of sand/gravel in eyes

· use of tears > 3x/day

· Objective evidence of dry eyes (at least 1)

· Schirmer test

· Rose-bengal staining

· lacrimal-gland biopsy sample with focus >1 

Oral: Symptoms and Objective Evidence of Salivary Gland Involvement

· Oral symptoms (at least 1 present):

· feeling of dry mouth every day for 3 months

· recurrent feeling of swollen salivary glands as an adult

· need to drink fluids to aid swallowing

· Objective evidence of salivary gland involvement (at least 1)

· salivary gland scintigraphy

· parotid sialography

· unstimulated whole sialometry

Laboratory Abnormality

· at least one of these needs to be present:

· Anti-SS-A or anti-SS-B

· ANA

· IgM rheumatoid factor (anti-IgG Fc)

Treatment and Management

· Primarily palliative:

· topical agents to increase moisture and decrease inflammation

· pilocarpine and cevimeline hydrochloride (Evoxac) are FDA approved for relief of symptoms of oral dryness in Sjogrens

· Concurrent Tx of collagen vascular disorder has little impact on reversing or stabilizing the mucous membranes (though those conditions still need to be treated!)

· Increasing fluid intake and humidity increases patient comfort

· NSAIDs and steroids maybe used to treat arthralgias

· Need to receive regular dental care (q3-4 mo) and maintain impeccable oral hygiene

Ocular Treatment

· Unpreserved AT and ointment (don’t contribute to epi insult or patient sensitivity)

· Punctal implants may improve comfort (be careful not to portray unrealistic expectations…decrease in epi staining and increased comfort are good results)

· Antibiotics used when infection present or suspected

· Decreased healing response 2o to inadequate tear quality and quantity necessary for epi healing

Ocular Treatment

· Hourly AT treatment maybe necessary for comfort as well as ung (day and night)..Compliance a must!

· Remove any filaments that are present and consider CL for comfort..be careful of keratitis with CL wear.

· Increase aqueous secretion eg pilocarpine (Salagen)

· Decrease topical inflammation: cyclosporin and steroids (Restasis and “soft” steroid such as Alrex, Lotemax, FML, Pred Mild)

· Need to consider modification of systemic condition such as antimalarials

Conclusion

· Disease of exocrine gland dysfunction and potentially life threatening extra-glandular manifestations

· Progressive nature of glandular destruction makes this a difficult disease to treat

· Ocular involvement predominant and maybe associated with permanent vision loss despite aggressive medical therapy.

Ocular Manifestations in Diabetes

Overview

· Definition of diabetes

· Diabetic affects on ocular structures

· Diabetic retinopathy

· Classification of diabetic retinopathy

Diabetic Classification

· Classification:  IDDM vs Type1 and NIDDM vs Type 2 and Type 1.5

· Type 1 diabetes previously known as IDDM:

· describes Px who cannot survive without insulin replacement

· Type 2 diabetes previously NIDDM: 

· describes Px who can survive without insulin replacement for at least 6 months after diagnosis of diabetes is made

· Type 1.5: LADA (Latent Autoimmune Diabetes in Adults)

Type 1 Diabetes

· Characterized by an almost total lack of insulin

· due to destruction of the pancreatic B-cells

· Presentation is usually acute

· symptoms of hyperglycemia:

· polyuria and polydipsia

· Complications (e.g. retinopathy) uncommon before puberty and usually present after 10 years duration

· Mortality is increased over general population

Type 2 Diabetes

· Combination of:

· failure of pancreatic B-cells to secrete sufficient amounts of insulin to meet metabolic needs and

· insulin resistance at the cellular level

· Most Type 2 diabetics are:

· more obese then the background population

· Obesity on the rise:

· increased consumption of high calorie diets, 

· changes in lifestyle, 

· lack of exercise.

· present with insidious symptoms of polyuria, polydipsia and blurred vision

Type 2 Diabetes

· Genetic predisposition to Type 2 stronger than Type 1

· at least 90% of the total diabetic population

· mortality and morbidity increased with uncontrolled blood pressure and lipid levels.  

· other risk factors include alcohol consumption and smoking.

· Blue Mountain Eye Study indicated that greatest risk factors were:

· increased blood sugar levels, 

· increased blood pressure, 

· elevated lipid levels, and 

· duration of diabetic condition

Diagnostic Test For Diabetes

Risk Factors for Type 2 Diabetes

· Age> 45 yrs

· 1st degree relative with type 2 DM

· AA, Hispanic, Asian, Pacific Islander or Native-American heritage

· History of gestational DM

· Overweight, especially abdominal obesity

· Cardiovascular disease, hypertension, dyslipidemia or other metabolic syndrome condition

Oral Drug Therapies for Type 2 Diabetes

Recommendations for Management

HbA1c

· Mean Plasma Glc=(A1c x 35.6) - 77.3

Type 1.5 (Latent Autoimmune Diabetes in Adults [LADA])

· LADA is a type 1 diabetes which shows slow progression to insulin dependence

· Patients present as an adult who is not insulin dependent at diagnosis and is usually treated as a type 2

· LADA is an autoimmune condition unlike type 2 and can be distinguished from type 2 by blood tests for antibodies

Type 1.5 (Latent Autoimmune Diabetes in Adults [LADA])

· Diagnosed by presence of pancreatic auto-antibodies such as glutamic acid decarboxylase (GAD) antibodies

· LADA is primarily classified as type 1 diabetes

· Compared to a person with type 2 diabetes, a LADA patient maybe:

· younger and thinner and 

· usually insulin deficient rather than insulin resistant.

Type 1.5 (Latent Autoimmune Diabetes in Adults [LADA])

· Potentially 11-13% of 18-45 years old patient with type 2 diabetes are actually LADA and require insulin therapy.

· Currently, most patients with LADA are treated according to the guidelines for type 2 diabetes.

· Early studies have suggested that LADA patients should possibly begin treatment with insulin within one year of diagnosis

Extraocular and Ocular Effects of Diabetes

Orbit (Cellulitis)

· Diabetic more prone to infection and thus are predisposed to acute orbital cellulitis (normally of bacterial origin)

· Orbitorhinomucormycosis is the most dreaded form

· caused by bread mold

· develops in patients with severe acidosis and poor metabolic control

Lids

· Ptosis from isolated 3rd nerve palsies and is the result of neuropathy due to microangiopathy.  The levator is especially sensitive to chronic hypoxia and thus develops a ptosis.  

· pupils are usually normal, 

· degree of lid closure is influenced by duration of diabetes, 

· more prevalent in Type 1, and 

· ptosis usually recovers within a few weeks.

· Xanthelasmas reported to occur more frequently secondary to elevated serum lipid levels and may reflect poor diabetic control.

Ptosis

Extraocular Muscles

· Palsies associated with diabetes are not common but they are characteristic.  

· Diabetes is one of the more frequent etiologies of an acquired palsy where the onset of sudden diplopia is the main symptom.

· Basic pathology is occlusion of blood supply to the nerves.

· The 3rd, 4th and 6th nerves are affected, though uncertain which is more commonly affected (3rd and 6th frequently cited).

Sixth Nerve Palsy

· Likely most common nerve affected

· Patients often experience horizontal diplopia in primary gaze as well when looking towards the affected side.

· Fresnel prisms highly effective in treating patients to resolve diplopia during the affected time.

Third Nerve Palsy

· Less common

· If affected:

· unable to elevate, 

· depress or 

· adduct (eye is down and out)

· Upper lid ptosis maybe present but unlike other 3rd never lesions, the pupil is spared.

Fourth Nerve Palsy

· Rarely affected

· Difficult to diagnose a 4th nerve palsy in isolation because of the adopted head tilt and vertical diplopia

· 4th nerve more commonly affected in trauma patients.

Cornea

· Diabetics have decreased corneal sensitivity which is part of the peripheral neuropathy and due to inactivation of the corneal nerves (trigeminal and their branches)

· Evidence to demonstrate an abnormal basement membrane which results in a thicker and abnormal membrane.  All combine to increase:

· RCE, 

· slow wound healing, 

· neurotrophic ulceration and 

· defective re-epithelialization

Cornea-Neurotrophic Ulcer

Cornea-Poor Wound Healing

· Not normally a problem in diabetics, but does pose a problem under stress situations

· CL wear needs to be carefully evaluated: 

· not an absolute contraindication but extra caution indicated

Iris Neovascularization

· Major complication is iris neo (rubeosis)

· Neo develops either at pupillary frill or in the anterior angle which later spreads across iris surface

· Possible development of peripheral anterior synechiae which blocks drainage and leads to increased IOP and neovascular glaucoma.

Pupils

· Pupil reactivity is generally sluggish

· Excessive miosis or failure to dilate normally in the dark

· Poor dilation due to poor response to mydriatic agents such as tropicamide:

· may need to use more than one drop and use of phenylephrine

· Pupillary dysfunction closely related to duration of diabetes and likely linked to both neuropathic and myopathic etiology

IOP’s and Glaucoma

· Mean IOP’s in diabetes is higher than the mean for general population

· Clinical observation has demonstrated an increased prevalence of glaucoma in diabetics

· though debatable due to the possibility that this is a result of increased observation of diabetics

· Demonstrated that diabetics with glaucoma are more likely to develop field loss and therefore a more difficult disease to manage and need to maintain lower IOP’s than non-diabetics.

Vitreous

· Increase syneresis and liquefaction

· The vitreous provides the support framework for the development of neovascular complexes.

Lenticular Changes: Dynamic Alterations

· Changes in shape of the lens and its refractive index result in changes or fluctuations in refractive error and variable vision

· 20-40% of patients report vision changes when first diagnosed

· Sorbitol pathway results in water being drawn into the lens which results in changes in lens curvature, thickness and refractive index

· Both myopic and hyperopic shifts have been recorded, though we typically associate myopic shifts with diabetics.

Juvenile Diabetic Cataract vs Adult Cortical Cataract

· Typically seen in Type 1 diabetics of young age, rarely seen in Px over the age of 30

· Snowflake variety, with an overlapping network of vacuoles

· Bilateral in presentation

· Rarely affect vision

Diabetes and Diabetic Retinopathy

· Diabetes and diabetic retinopathy remains one of the leading causes of blindness and new blindness cases in the US

· Retinopathy increases with duration of the diabetic condition.  Poor control and additional systemic conditions (hypertension) may exacerbate the retinopathy.

· Target BP met only 38% of Px, increasing by 65% chance of needing laser Tx

· Importance of BP control known but rarely achieved

Diabetic Retinopathy

· Closely related to the duration of the diabetic disease

· Evolution of the retinopathy is variable and hard to predict

· Retinopathy expected in 20% of patients after 10 years and 80% by 20 years

· Females tend to be affected more than males

· 5-10% of Px develop advanced sight threatening retinopathy

· Differences in development between Type 1 and 2

Diabetic Retinopathy

· VEGF: vascular endothelial growth factor is crucial in pathophysiology of DR

· Enhances vascular permeability and key inducer of angiogenesis

· Increased in Px with CSME, directly correlates with breakdown of blood-retinal barrier

· Experimental injection of VEGF in healthy eyes induces diabetic-related ocular pathologies

Diabetic Retinopathy Signs

·  Microaneurysms

·  Retinal edema

·  Hard exudates

·  Cotton wool spots

·  Intraretinal microvascular abnormalities (IRMA)

·  Vitreous heme

·  Neovascularization (NVE, NVD, NVI)

Microaneurysms

Hemorrhages-Pre-retinal

Hemorrhages-Nerve Fiber Layer

Hemorrhages-Dot/Blot

Hard Exudates

Cotton Wool Spots

Intraretinal Microvascular Abnormalities (IRMA)

Vitreous Hemorrhage

NVE

Neovascularization of the Disc-NVD

Neovascularization of the Iris-NVI

“Old” Classification System

· Old grading system consisted of 4 groupings

· BDR (background DR)

· PPDR (pre-proliferative DR)

· PDR (proliferative DR)

· Diabetic maculopathy

New Categorization

· Two broad categories exist in DR:

· non-proliferative and proliferative

· Within non there non-PDR (NPDR) there exists three stages: 

· mild, moderate and severe

· Within PDR you have high risk factors

NPDR

Non-proliferative Diabetic Retinopathy-NPDR

Clinically Significant Macular Edema (CSME) 

· Also referred to in the literature as diabetic macular edema (DME)

· Consists of 3 clinical signs:

· Hard exudates with associated retinal thickening within 1/3rd DD of center of fovea

· Edema (retinal thickening) within 1/3rd DD of center of fovea

· Edema of 1 DD within 1 DD of center of fovea

Clinically Significant Edema-CSME (DME)

CSME (DME): Cirrus OCT

CSME (DME) Treatment

· Focal/grid laser treatment is gold standard and decreases proportion of patients who develop significant loss of vision (blindness) by 50% over 5 years.

· Oxygen theory proposed mechanism of action.

· Coagulation of RPE and adjacent photoreceptors results in decreased O2 consumption with no change in O2 diffusion from choroid.  

· results in increased O2 tension in retina and decreased VEGF production and subsequent decreased vascular permeability.

Focal/Grid Photocoagulation

CSME (DME) Treatment: Steroids

· Newer treatment options for CSME include Triamcinolone (kenalog) injections (implantable options in clinical trials)

· Demonstrated ability to completely resolve CSME 

· Effect is temporary (6-9 months)

· Complications include:

· 40% develop secondary OHTN

· 1-2% develop medically uncontrollable IOP

· 15-20% develop surgical cataracts

· 1:1000 post-op infectious endophthalmitis 

CSME(DME)Treatment: anti-VEGF

· VEGF increases vascular permeability and angiogenesis. Anti-VEGF medications decrease vascular permeability resolving CSME as well as reduce/reverse neovascularization.

· Macugen, Lucentis, Avastin are currently available medications, in Phase 2 trials for diabetic retinopathy.

· Being used in off label treatment of CSME

· Increased risk of endophthalmitis (1-2%)

PDR

· Hallmark sign is any neovascularization: NVI, NVE or NVD

· Common patient presenting symptom is blurry vision secondary to vitreous heme

· Concern of tractional retinal detachment secondary to fibrotic proliferation

· Management is retinal consult for possible PRP, vitrectomy, and new anti-VEGF injection.

· Alternative to vitrectomy for vitreous heme is Vitrase (hyaluronidase) which liquifies the vitreous heme.

Proliferative Diabetic Retinopathy-PDR

PDR

Recent Patient

Pan Retinal Photocoagulation

New DR ICD-9 Codes (as of October 1st, 2005)

· 362.03 NPDR NOS (no other symptoms)

· 362.04 Mild NPDR. 

· 362.05 Moderate NPDR.

· 362.06 Severe NPDR.  (4-2-1 rule)

· 362.07 Diabetic macular edema

· 362.02 PDR

· Remember these codes must be linked up to your 250 codes!

Resources

· Basic tutorial on diabetes:

· American Diabetes Association (www.diabetes.org) and section called “All About Diabetes”

· More health care professionally related sites:

· www.diabetesincontrol.com
· www.presentdiabetes.com
The Latest in Corneal Degenerations and Dystrophies
Corneal Dystrophies

Corneal Dystrophies

· Group of corneal diseases that are: 

· genetically determined and 

· have been traditionally classified with respect to the corneal layer affected

· Emerging molecular science:

·  is redefining traditional thought on the dystrophies and 

· offering potential avenues for therapeutic intervention.

Dystrophy Table

· New molecular data in addition to improved imaging technology has provided a new classification system.

· The new dystrophy table has:

·  the “old” name, 

· new name if applicable, 

· gene which is defective, 

· inheritance pattern, 

· phenotype of the disorder and 

· typical complications associated with the disorder.

Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)

· Primary features of this “dystrophy” are:

· abnormal corneal epithelial regeneration and maturation, 

· abnormal basement membrane

· Often considered the most common dystrophy, but may actually be an age-related degeneration.

· large number of patients with this condition, 

· increasing prevalence with increasing age, and 

· its late onset support a degeneration vs. dystrophy.

Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)

· Not all patients are symptomatic (range 10-69%)

· Most common symptom is mild FB sensation which is worse in dry weather, wind and air conditioning

· Blurred vision from irregular astigmatism or rapid TBUT

· Pain is usually secondary to a RCE (recurrent corneal erosion) in apprx 10%

Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)-Diagnosis

· Easy to overlook:

· typically bilateral though often asymmetric,

· females>males, 

· often first diagnosed b/w ages of 40-70
Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)-Diagnosis

· Most common findings are:

·  chalky patches, 

· intraepithelial microcysts, and 

· fine lines (or any combination) in the central 2/3rd of cornea
Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)-Diagnosis

· Often referred to as:

· maps, 

· dots or

· fingerprints

EBMD-Negative Staining

Epithelial (Anterior) Basement Membrane Dystrophy (EBMD or ABMD)-Treatment

· Typically directed towards preventing RCE

· If RCE’s develop:

· awake with painful eye that improves as day wears on

· chalky patches/dots in lower 2/3rd of cornea

RCE: Treatment

· Initial treatment includes:

· use of hyperosmotic ointment at bedtime, 

· bandage contact lens and

· lubrication.

Recurrent Corneal Erosion: Treatment

· If severe enough to cause vision loss or repeated episodes:

· oral doxycycline with/without topical corticosteroid

· Doxy 50 mg bid and FML tid for 4-8 weeks

· both meds inhibit key metalloproteinases important in disease pathogenesis

· Off label treatment?  Azasite 

· debridement, 

· stromal puncture, or 

· PTK

Stromal Puncture

RCE and LASIK

· Px who have a history of EBMD may not be ideal candidates for LASIK and should be carefully screened for prior to surgery.

Granular Dystrophy:
 (Groenouw Type I)

· Discrete white granular opacities in central anterior corneal stroma.

· With age:

· increasing number, density, size and depth of opacities

· intervening stroma and peripheral cornea remain clear

Granular Dystrophy:
 (Groenouw Type I)

· RCE are common with associated pain.

· Decreased vision results from subepithelial scarring or dense stromal deposits.

· Surgical treatment includes penetrating keratoplasty.

Macular (Groenouw Type II)

· Grayish opacities with indistinct edges in the superficial stroma.

Macular Corneal Dystrophy

· With age:

· extension into deeper stromal layers

· intervening stroma becomes hazy

· progressive loss of vision, 

· photophobia and ocular discomfort.  

· Surgical treatment usually required by 2nd or 3rd decade of life.

Lattice (Type I)

· Characteristic clinical appearance includes:

· linear, 

· refractile, 

· branching deposits within the anterior stroma.

Lattice (Type I)

· The central cornea is progressively opacified resulting is scarring and deterioration of vision while the periphery remains clear.

· RCE’s often present.

· May require surgical intervention with diminished vision.

Central Crystalline Dystrophy of Schnyder

· Central discoid opacification posterior to Bowman’s membrane in anterior stroma

· Vision is typically mildly affected though there maybe associated systemic complications

· systemic cholesterol should be evaluated

Central Crystalline Dystrophy of Schnyder

· Opacities consist of:

· small, needle-shaped refractile crystals that are either white or polychromatic

· may extend into deeper stroma but epithelium remains normal.

Fuch’s Dystrophy

· Endothelium: 

· acts as both a barrier and pump function

· responsible for maintaining corneal transparency by reducing corneal hydration

· Fuch’s:

· occurs bilaterally, 

· AD inheritance, 

· females 3x more likely to develop condition

Fuch’s Dystrophy: Guttata

· Corneal guttata

· excessive accumulation of abnormal endo secretions is associated with the disease process

· usually first noticed in the central cornea in the patients 30’s and 40’s

· corneal physiology is affected adversely by interference with pump action

· guttata appear as small refractile “drops” on the corneal endo

Fuch’s Dystrophy: Guttata 

· closer inspection with specular reflection reveals an “orange peel-like” dimpling of the endo

· with the decreased pump function, the overlying stroma becomes edematous

· long standing corneal edema may result in corneal scarring and RCE

Fuch’s Dystrophy: Guttata

Fuch’s Dystrophy

· Patient symptoms vary with degree of guttata and compromised pump function

· Moderate guttata

· may affect visual function

· may result in light scatter (haloes) 

· typically noticed upon waking

· With increased disruption to the pump:

· vision decreases 

· potential development of bullous keratopathy

Guttata-edema

Visual Symptoms: Rainbows and Glare

Fuch’s: Bullous Keratopathy

Fuch’s Dystrophy: Treatment

· Treatment in early stages:

· usually palliative with the goal of improving comfort and function

· hyperosmotics at bedtime (e.g. muro 128 ointment) may help reduce epithelial corneal edema in the morning

· bandage CL can be used in the presence of bullous keratopathy

Fuch’s Dystrophy: Treatment

· When visual function deteriorates to the point patient is unduly affected, surgical options are considered including:

· penetrating keratoplasty (PK)

· DLEK surgery (deep lamellar endothelial keratoplasty) or 

· newer DSAEK (Descemet Stripping Automated Endothelial Keratoplasty)

· Fuch’s is leading reason for PK’s in developed countries

PK Surgery: Full Thickness Surgery

Fuch’s Dystrophy-Penetrating Keratoplasty

DLEK

· Recipient cornea is stripped of its Descemet’s membrane and endothelium

· There is transplantation of the posterior stroma and endothelium of the donor cornea through a small incision

· Results in improved:

· endothelial function, 

· corneal clarity and 

· restoring useful vision. 

DLEK

· Procedure has:

· minimal affect on refraction, 

· provides rapid visual recovery and 

· maintains structural integrity of the cornea.

DLEK Surgery: Split Thickness Surgery to replace only the diseased tissue
DSAEK

· DLEK refined to DSEK and now DSAEK:

· compared to DLEK only Descement’s membrane and endothelium is stripped and implanted in DSEK/DSAEK.

· DSEK vs. DSAEK:

· DSEK has the donor lamellar disc created manually

· DSAEK facilitated by the use of a blade microkeratome which cuts the donor interface with the corneal button mounted in an artificial anterior chamber

DSAEK Video

Corneal Degenerations

Keratoconus

· Ectatic corneal dystrophy:

· tends to be bilateral, 

· maybe asymmetric, and 

· generally manifests in the 2nd or 3rd decade.

· Likely a multigenic disease:

· complex mode of inheritance (sporadic, AD and AR reported) and 

· manifestation likely involving environmental factors.

Keratoconus

· Proposed etiology:

· increased enzyme activities and decreased levels of enzyme inhibitors result in toxic by-products 

· destruction of the normal corneal matrix resulting in thinning and scarring.

Keratoconus: Diagnosis

· SLE findings include:

·  central corneal thinning, 

· Fleischer’s ring, 

· scarring at the level of Bowman’s layer or anterior stroma, and 

· vertical striae (Vogt’s lines).

· Common refractive or topographic effects include:

·  irregular astigmatism and 

· poor best-corrected visual acuity with specs

Keratoconus: Diagnosis

· Keratoconus tends to progress over 7-8 years and then stabilizes

· Severity is variable b/w patients and is often asymmetric

· Thinning can be extensive:

· resulting rupture in Descemet’s membrane 

· triggers a sudden influx of aqueous into the cornea (Hydrops)

Keratoconus

Keratoconus

Keratoconus-Fleischer’s Ring

Keratoconus-Corneal Thinning

Keratoconus-Vertical Striae

Bi-Aspheric I-Kone Design
Valley Contax

· Anterior and posterior aspheric design. 

· Diameter: 9.6 mm, 8.8 mm, 10.4 mm, 

· Several material options

· Adjustable periphery

· 14 lens fitting set

Hydrokone Fitting Guide
Base Curve

· Determine “Mean K”

·  Example: 46.00/52.00@135 

·  Mean “K” is 49.00 D

· Convert Dioptric power to mm’s

·  49.00 D = 6.89 mm

· Add 1.0 mm to “Mean K”

· Example: 6.89 + 1.00 = 7.89 mm

SynergEyes High Dk Hybrid

SynergEyes High Dk Hybrid

· Material

· Paragon HDS 100 

·    GP Center (Dk 100)

· 27% Water Non Ionic 

·    Skirt (Group I) 

· Design

· 14.5 mm diameter

· 8.4 mm rigid center

· Aspheric posterior 

·    surface

Keratoconus:  Future Treatment

· Collagen crosslinking of riboflavin and UVA-light

· biomechanical measurements have shown increase in corneal rigidity in human corneas after crosslinking

· Might become the standard therapy for progressive keratoconus

Keratoconus-Hydrops

· Symptoms include:

· sudden decrease in best corrected vision, 

· foreign body sensation or pain

· Signs include:

· conjunctival hyperemia/redness,

· prominent central or inferior corneal edema and 

· clouding along with conjunctival hyperemia

· Tends to be self-limiting 

· in 8-10 weeks the endothelial cells regenerate across the ruptured Descemet’s membrane

Keratoconus-Hydrops Treatment

· May use hyperosmotics and antibiotics to prevent secondary infections

· PK’s are indicated if resulting scarring limits correction of vision

Hydrops

Keratoconus-Scarring

Penetrating Keratoplasty

Pellucid Marginal Degeneration

· Bilateral corneal disorder hallmarked by a thinning of the inferior, peripheral cornea

· Corneal thinning begins apprx 1-2 mm above the inferior limbus and is separated by an area of uninvolved, normal cornea between the thinned zone and the limbus.

· Acute hydrops maybe seen in the area of inferior thinning

· Commonly manifests b/w ages of 20-40 with no apparent hereditary transmission and equal gender distribution

Pellucid Marginal Corneal Degeneration

Pellucid Marginal Degeneration

Pellucid Marginal Degeneration

· Subjective symptoms are visual secondary to a dramatic increase in against-the-rule astigmatism

· Area of thinning is free of vascularization or lipid infiltration which differentiates this condition from Terriens marginal degeneration of Mooren’s ulceration

· Corneal mapping demonstrates inferior mid-peripheral zones of corneal steepening at 4-8 o’clock producing “butterfly wing-like” pattern which is diagnostic

Pellucid Marginal Degeneration

Pellucid Marginal Degeneration

· Management includes specs, CL and surgery

· Spectacle correction is often satisfactory in the early stages due to the minimal degree of induced astigmatism

· In more advanced stages, CL are the suggested mode of treatment

· CL management can be difficult because of the high degree of ATR and asymmetrical astigmatism

· Surgical intervention involves PK, a kidney-shaped PK or an inferior lamellar patch graft.

Pellucid Marginal Degeneration

Boston Envision Design
 Pellucid Marginal Degeneration

Jupiter Lens in PMD
Neuro Retinal Imaging:  GDx and OCT
Presentation Overview

· Challenges in glaucoma diagnosis and management

· GDx:  Theory and application

· OCT:  Theory and application

Glaucoma Statistics 

· High percent of undiagnosed cases

· Over 50% of open-angle glaucoma cases in the USA

· Many undiagnosed patients have undergone prior eye exams

· Worsening problem as the proportion of older Americans increases

Challenges of Glaucoma

· Risk factors are not widely known among patients

· Many do not know it runs in families or is more common in African and Hispanic ancestry

· The structural changes in early glaucoma can be difficult to distinguish

·  Wide variation of optic disc size in both normal and glaucoma patients

· Patients can’t tell that they have it

· Most do not notice loss of function until they are nearly blind

It is Important to Understand the Structural / Functional Relationship in Glaucoma as the Disease Progresses

It is Important to Understand the Structural / Functional Relationship in Glaucoma as the Disease Progresses

It is Important to Understand the Structural / Functional Relationship in Glaucoma as the Disease Progresses

Structural and Functional Exams in Glaucoma Management

· To identify:
· those who are at risk for glaucoma

· those who have glaucoma

· To determine:
· whether it is at a mild, moderate or severe stage

· whether the patient is getting worse over time

Clinical Exam of the Optic Nerve Head
Utility and Limitations

· Disc exam at the first visit – normal or abnormal?

· Disc exams are subjective, or at best semi-quantitative

· The wide variety of disc appearances requires long experience and expert judgment to separate normal from abnormal

· Disc diameter must be taken into account

· Disc exam to assess change

· Unless stereoscopic photographs are taken and compared over time, the ability of a clinician to judge change is very limited (chronology is important!)

Case Optic Nerves

Case

· Central corneal thickness

· 533 microns OD

· 545 microns OS

· No prior ocular history or surgery

· No family history of glaucoma

· Good general health except for elevated cholesterol

Automated Nerve Fiber Layer Examination

· Benefits

· Quantitative measurement of NFL

· Comparison to normative database

· Often performed without pupil dilation

· Immediate data available

· Does not require “reference plane” as in automated disc analysis

· May be less dependent upon disc diameter

SLP Basic Principles

GDx:  Basic Principles

· Thicker RNFL increases retardation of polarized light

· RNFL measurements are HIGHLY reproducible (within 2-4 microns)

· Highly correlated with threshold perimetry

· Useful in differentiating normal vs glaucoma patients

Variable Corneal Compensator (VCC)

· Other structures in the eye have same lamellar structure as RNFL and retard polarized light (eg cornea and lens)

· FCC (fixed corneal compensator) did not completely correct for corneal polarization (in only 60-70% of Px), which lead to inaccurate measurements

· VCC corrects for inter-patient variability by performing a macular scan 1st to eliminate corneal birefrigence

Obtaining measurements with GDX VCC:

· Does not require dilation

· Takes approximately 3-5 minutes

· Extends 40 degrees horiz x 20 degrees vert, includes peripapillary and macula

· RNFL measurements obtained 1.2mm from optic disc center

· Ametropic correction -15D to & 7D


GDx Printout

Clinical Interpretation of Fundus Image

The Deviation Map

Deviation Map,Thickness Map and Visual Field Pattern Deviation Correlations

Deviation Map,Thickness Map and Visual Field Pattern Deviation Correlations

Deviation Map,Thickness Map and Visual Field Pattern Deviation Correlations

Deviation Map,Thickness Map and Visual Field Pattern Deviation Correlations

Nerve Fiber Indicator (NFI)

Clinical Interpretation of TSNIT Parameters

Clinical Interpretation of TSNIT Graph

TSNIT Parameters

TSNIT Parameters

Case 

Stratus OCT/Cirrus HD-OCT

Retina Pathology Visualization 
Stratus OCT

Stratus OCT Scan Patterns 

Stratus OCT Printout Options:
RNFL Thickness Average Analysis

Display of RNFL Normative Range

Stratus OCT Printout Options:
Retinal Thickness Tabular Output Analysis

Clinical Examples with the Stratus OCT

OU Normal

OD Normal OS Glaucoma

Glaucoma – RNFL Thickness Analysis

RNFL Analysis 

Cirrus HD-OCT GPA Analysis

Cirrus HD-OCT GPA Analysis

Macular Cube Scan

Automatic Fovea Finder™

Macular Thickness Normative Data

Clinical Examples with Cirrus OCT

RNFL Thickness Analysis:  Normal

RNFL Thickness Analysis: Glaucoma OD

RNFL Thickness Analysis: Glaucoma OU

Quickie Case

Case History

· 55 black male coming complaining about decreased vision at near

· Positive medical history of hypertension for 10 years, currently medicated.

· Mother has glaucoma

Entrance Skills

· Va’s: 20/20 OD, OS

· Pupils: PERRL

· EOM’s: FROM

· CVF: full to finger count

· IOP’s:  16, 16 OD, OS

What we did.

· We discussed with the patient that it appeared he had early glaucomatous changes (early nasal step OS, reduced NFL OS) and with a positive family history we recommended he be treated.

· We also educated patient that we could monitor him very closely every 3 months and watch for further change, and then begin treatment at that time.

Treatment

· Patient chose to begin treatment

· We started him on Travatan Z qhs in the left eye.

· We felt this would be the best medication for lowering his eye pressure without significant side effects related to his hypertension and to potential allergy affects of other prostaglandin analogs.

Follow up

· Patient returned in 2 weeks for a follow up and his IOP had decreased from 16 to 12 in the left eye.

· Patient asked whether there was potential to have glaucoma in his right eye.  We said it was possible and he decided he wanted to initiate treatment in his right eye as well.

Case

· 60 yo WM

· Type 2 DM: 4 years

· Hypertension: 4 years

· Bilateral PK’s secondary to keratoconus (has running suture OD)

· Has history of steroid injections for lower back stenosis (with history of increased IOP up to 40 after injections)

· VA(RGP): 20/25, 20/20-

· IOP: OD: range 20-24, OS: range 17-20

OCT Retinal Images 

Pigment Epithelial Detachment

Cystoid Macular Edema

AMD with Subretinal Fluid

CNV: Choroidal Neovascularization

Vitreomacular Traction

Full Thickness Macular Hole with Operculum

Central Serous Chorioretinopathy

Diabetic Macular Edema

Epiretinal Membrane

Ocular Urgencies and Emergencies: Diagnosis and Management
What Classifies an Emergency?

· Any condition in which the patient has the potential for:

·  vision loss, 

· currently experiencing vision loss, 

· permanent structural damage, 

· pain or discomfort, 

· or is an “emergency” for the patient.

· It is important to be able to triage a walk-in patient and, more importantly, a call-in patient.

What questions to ask?

Common Types of Ocular Emergencies

· Vision Loss:

· Gradual vs. sudden onset

· Vision loss with or without pain

· Trauma

· Red eyes

Visual Loss

· Visual loss varies greatly in meaning from Pt to Pt

· ranging from blur to complete blindness and may affect one or both eyes

· Components include: 

· acuity, 

· visual field, 

· color and brightness may be affected jointly or separately

· Detailed history and extent of vision loss crucial

Profound Loss of Vision


· Referring to a complete or greatly diminished vision affecting the whole field

· Common causes of severe vision loss:

Monocular vs. Binocular

· Ocular or optic nerve pathology causes monocular vision loss

· lesion at or posterior to chiasm causes binocular vision loss

· VF defects become more congruous the further back in the visual pathway

· Homonymous VF defects noted posterior to chiasm

· Difference between mono vs. bino usually straightforward, keeping the following in mind:

· Patients occasionally mistake homonymous hemianopsia (similar loss of visual field in both eyes) for a monocular loss

Visual Defects

Monocular

· Differentiate between eyes that have lost all useful vision and those that have blurred vision

· Blurring of vision is not localized and may be caused by pathology anywhere from cornea to optic nerve

· Need to get anatomical diagnosis first before considering the cause

History

· Onset-gradual vs. sudden onset

· Gradual onset-

· Cornea and lens-refraction, cataracts

· Anterior chamber and vitreous-clouding (inflammation)

· Retinal disease-macular edema

· Optic nerve-swelling, pallor, atrophy

· Sudden onset- 

· e.g. vitreous heme and vascular occlusive disease

Gradual Onset:
Refractive Error

· Unlikely to present acutely but patient may self refer if suddenly noticed decreased acuity

· Signs and symptoms (S&S) include:

·  monocular or binocular blurring of vision without distortion and 

· visual acuity improves with pinhole.

Gradual Onset:
Cataracts

· Most common non-refractive cause of visual impairment

· S&S include:

·  misting/blurring of vision, 

· glare, 

· change in refractive error (typically myopic shifts)

· Most common are age related (though congenital, metabolic and traumatic possible)

Gradual Onset:
Cataracts

· The decreased acuity must correlate with the severity of the cataract…

· ie if cataract doesn’t correlate with the amount of vision loss (or afferent pupillary defect present) then you need to find another reason for the vision (or other test results)

Vision Loss with no Pain:
Vascular Abnormalities

· Diabetes/diabetic retinopathy

· Central/branch retinal vein occlusion

· Central/branch retinal artery occlusion

· TIA’s (transient ischemic attack)/ TMB (transient monocular blindness)/ amaurosis fugax

· Ischemic Optic Neuropathy (arteritic and non-arteritic)

Vision Loss Without Pain:
Diabetes/Diabetic Retinopathy

· Microvascular complications resulting in capillary closure & abnormal permeability

· S&S include;

·  blurring of vision (maculopathy and refractive error shifts), 

· sudden drop in vision (vitreous heme), 

· dot and blot hemes, 

· exudate, 

· cotton wool spots, 

· neovascularization (iris, retina and disc)

Vision Loss Without Pain:
Vein Occlusion

· Associated with:

·  hypertension, 

· coronary artery disease, 

· DM and 

· peripheral vascular disease.

· Usually seen in elderly patients (60-70), slight male and hyperopic predilection.

· Second most common vascular disease after diabetic retinopathy.

Branch Retinal Vein Occlusion:  Signs/Symptoms

· BRVO: sudden, painless, visual field defect.

· patients may have normal vision.  

· quadrantic VF defect, 

· dilated tortuous retinal veins with superficial hemes and CWS

· typically occurs at A/V crossing (sup/temp)

BRVO

· BRVO more common than CRVO and has more favorable prognosis

· Overall 50-60% of BRVO patients will maintain VA of 20/40 or better

· Visual loss results from:

· Macular edema

· Foveal hemorrhage

· Vitreous heme

· Epiretinal membrane

· RD

· Macular ischemia

· Neovascularization complications

BRVO: Treatments

Central Retinal Vein Occlusion:
Signs/Symptoms

· CRVO: thrombus occurring at lamina is classical theory but new evidence indicates that the occlusion is typically in the optic nerve posterior to the lamina cribrosa

· decreased VA ranging from near normal to hand motion with majority 20/200 range

· dilated tortuous vessels, with numerous retinal hemes and CWS

Central Retinal Vein Occlusion

· Visual morbidity and blindness are primarily from:

· persistent macular edema, 

· macular ischemia and 

· neovascular glaucoma

Central Retinal Vein Occlusion

· CRVO’s can be ischemic or non.

· Classical definition of ischemic is 10-disc area of non-perfusion found on angiography

· RAPD and ERG maybe better predictor

· VA’s typically worse in ischemic

· Increased number of cotton wool spots with decreased VA maybe predictive

Central Retinal Vein Occlusion

· Ischemic CRVO may lead to iris neovascularization and neovascular glaucoma

· Estimated apprx 20% of CRVO’s are ischemic with 45% of those developing neo

· Regular examinations (1-2 wks) to monitor for ischemia or neo development 

· should include gonio as angle neo can precede iris rubeosis

CRVO Treatments

CRVO Treatments

Vision Loss Without Pain:
Artery Occlusion

· Primarily embolic in nature from cholesterol, calcifications, plaques.  

· Usually occurs in elderly associated with:

·  hypertension (67%), 

· carotid occlusive disease (25%),

· DM (33%) and 

· cardiac valvular disease.

· Sudden loss of unilateral, painless vision 

· defect dependent upon location of occlusion 

Vision Loss Without Pain:
Artery Occlusion

· BRAO typically located in temporal retinal bifurcations.

CRAO

· CRAO has profound vision loss with history of amaurosis fugax.

· Vision is usually CF(count fingers) to LP (light perception) with positive APD.

· Diffuse retinal whitening with arteriole constriction, cherry red macula.

Ophthalmic Emergency

· Treatment is controversial due to poor prognosis and questionable benefit.

· Treat immediately before workup, if patient presents within 24 hours of visual loss: 

· Digital ocular massage, 

· systemic acetozolamide (500 mg IV or po), 

· topical ocular hypertensive drops (Iopidine, B-blocker), 

· anterior chamber paracentesis, 

· consider admission to hospital for carbogen Tx (high carbon dioxide)

Vision Loss Without Pain:
TIA/TMB/Amaurosis Fugax

· Refers to temporary visual impairment of variable duration (seconds to hours)

· TIA: transient ischemic attack-can be cerebral or retinal

· TMB: transient monocular blindness secondary to a retinal TIA

· Amaurosis Fugax:  same as TMB

· Abrupt onset, progression to involve all or part of visual field, sight usually returns

· Within affected area, visual acuity maybe dimmed or completely lost

TIA’s  

· Stroke is 3rd leading cause of mortality in developed countries and most common cause of neurological disability

· 15-20% of patients with stroke have a preceding TIA, though guidelines for referral and evaluation are debated

· Traditional guidelines suggested that assessment should be complete within 1 week of TIA

TIA Definition

· TIA as defined by the TIA Working Group:

· A brief episode of neurological dysfunction caused by focal brain or retinal ischemia with clinical symptoms typically lasting less than one hour and without evidence of acute brain infarction.

· A pathophysiological definition:

· A TIA maybe considered an ischemic penumbra of varied duration, which could proceed to cerebral infarction or reduce to a benign disruption.

Ischemic Penumbra

· In a TIA, the local brain hypoperfusion remains between an electrical threshold and an ionic ischemic threshold when the local blood flow is low enough to cause neuronal dysfunction but the ionic gradients are not irreversibly disturbed.

· Of crucial importance in diagnosing a true TIA is neuroimaging to rule out permanent brain damage.

TIA’s

· Risk of stroke after TIA has traditionally been considered relatively low, but 

· new studies indicate that the risk is much higher than previously thought and the time window for prevention is short.

· Effective secondary prevention depends on reliable identification of those at high risk and targeting treatment.

TIA’s: High Risk Factors

· Five (5) risk factors are associated with a high risk (30%) of recurrent stroke at 3 months:

· Age over 60

· Symptom duration greater than 10 minutes

· Motor weakness

· Speech impairment

· Diabetes

· Isolated sensory of visual symptoms were associated with low risk of stroke!

TIA: Early Treatment

· Several treatments are likely to be effective in preventing stroke in the acute phase after a TIA:

· Aspirin

· Anticoagulants

· Statins

· Endarterectomy (for >50% carotid stenosis)

· Further research needed for:

· Lowering blood pressure acutely after TIA

· Prophylactic use of neuroprotective drugs

Amaurosis Fugax:TMB

· Most common cause is:

· thromboembolic disease (eg carotid artery disease throwing emboli) or

·  vasospasm

· Described as “curtain falling over vision”

· Risk of stroke or death is about 3-5%, 

· which is significantly lower than for a cerebral TIA (15-20%)

· Px still require work-up to determine cause: 

· e.g. carotid doppler

Vision Loss without Pain:
Anterior Ischemic Optic Neuropathy

· Ischemic infarction of anterior optic nerve due to occlusion of posterior ciliary circulation just behind lamina.  

· Two types:

· Arteritic: giant cell arteritis/temporal arteritis

· Non-arteritic/idiopathic: associated with hypertension (40%) and diabetes (20%)

Epidemiology

· Nonarteritic:  usually seen in younger patients

· Fellow eye involved in 25-40% of cases

· Associated with hypertension and diabetes

Epidemiology

· Arteritic: usually seen in >55 yrs old (mostly over 70)

· fellow eye involved in 75% of cases within 2 weeks without treatment

Symptoms

· Acute visual loss (arteritic>non)

· dyschromatopsia

· Arteritic may also have associated:

· Headache, fever, malaise, 

· weight loss, scalp tenderness, jaw claudication, 

· amaurosis fugax, diplopia, and eye pain.

Ocular Signs

· Sudden, unilateral, painless decreased vision and color vision

· Positive RAPD

· Altitudinal visual field defect (usually inferior and large)

· Swollen optic disc

· Fellow nerve often crowded with small or absent cup (“disc at risk”)

Ocular Signs:  Arteritic

· Arteritic may also have:

· Swollen, tender temporal artery

· Cotton wool spots

· BRAO or CRAO

· Ophthalmic artery occlusion

· Cranial nerve palsy (primarily VI)

· Optic disc cupping is seen late

Additional Testing

· Lab tests:

· STAT ESR (rule out arteritic form)

· CBC (low hematocrit, high platelets)

· Fasting blood sugar

· C reactive protein, 

· VDRL/FTA-ABS

· ANA

· Check blood pressure

Additional Testing

· Arteritic: consider artery biopsy

· Will remain positive up to 2 weeks after starting steroid treatment

· Consider FLAN: choroidal non perfusion in arteritic form

· Medical consult

Management

· Arteritic:

· Systemic steroids to prevent fellow eye involvement 

· methylprednisolone 1 g IV qd in divided doses for 3 days then,

·  prednisone 60-100 mg po qd with a slow taper

· Check PPD, blood glc and chest radiographs before starting systemic steroids

· Non-arteritic:

· Consider daily aspirin

Flashes and Floaters

· Patients often present complaining of “spots” or “cobwebs” in front of their eyes

· Causes of floaters include: posterior vitreous detachment (PVD), retinal tear (RT), vitreous heme, uveitis.

· Since PVD and retinal tears present the same way, a RT has to be eliminated

· Ask the patient whether spots move with eye and continue to move after the eye has stopped

· Large spots could be blood clots

Flashes and Floaters

· Sudden onset typically means a PVD, retinal tear or heme

· If the spots appear after flashing light, then retinal tear must be eliminated

· Myopes tend to have floaters and will notice them for a long time

· Key is to rule out potentially sight threatening condition for the floaters, ie retinal tear.

· Patients with retinal condition such as lattice degeneration and myopes need to be educated about S&S of RD (flashes and floaters)

Trauma

· Major cause of visual impairment

· Unilateral vision loss secondary to trauma common

· Children and young adults most at risk with males>females

· Detailed history is important outlining specifics of the trauma

· Classification:

· Non-penetrating: blunt trauma, surface injury

· Penetrating: no foreign body (fb) and retained fb

· Burns: chemical, thermal, radiation

Blunt Trauma

· Causes injury by distorting the globe and abrading tissue

· A blow to the cornea causes compression of the globe and a corresponding stretching of ocular and orbital tissues

· S&S include: 

· pain and tearing if cornea involved

· Decreased VA if central cornea

· Subconjunctival heme

· TIA possible

· Aching pain-iritis

Airbags

· Airbags have decreased the incidence of severe morbidity and mortality related to motor vehicle crashes

· Can cause serious eye injuries and significant visual morbidity that vary from mild to severe

Airbag Ocular Injuries

· Eyelid lacerations

· Periorbital fractures

· Corneal abrasions

· Hyphemas

· Lens dislocations

· Angle recessions

Airbag Ocular Injuries

· Bilateral eye injuries are common

· Have to assess protection and possible trauma secondary to eyeglasses

· Most common injuries include:

· Corneal abrasions

· Eyelid trauma

· Hyphemas

· Vision threatening secondary to:

· RD, scleral rupture, lens dislocation

Orbital Floor or Blow Out Fracture

· Most common orbital fracture

· Usually involves maxillary bone and posterior medial floor (weakest point)

· Orbital contents may prolapse or become entrapped in maxillary sinus

· Prolapse of muscle or surrounding fibrous septa may tether inferior or medial rectus causing

·  pain, 

· diplopia and 

· restricted movement

Blow Out Fracture

· Other S&S include: 

· numbness, 

· crepitus, 

· enophthalmos

· Exophthalmometry can be performed to determine enophthalmos.

· If hyphema is present, force of injury maybe sufficient to cause fracture

· Requires x-ray, antibiotics (oral augmentin 250-500 mg po tid for 10 days) and possible reconstruction

Hyphema

Surface Injuries

· Corneal abrasions

· Corneal foreign body

· Corneal laceration

· Conjunctival laceration

Corneal Abrasion

· Commonest cause of injury is:

·  direct contact (e.g.. poking in eye),

· followed by:

·  foreign body, 

· contact lens related and 

· no trauma recalled

Corneal Abrasion: Treatment

· Remove any loose or jagged tissue

· Topical antibiotic:

· e.g. Viagmox, Zymar QID for prophylactic coverage

· Consider bandage (therapeutic) CL for comfort and healing:

· e.g. N&D, PureVision, Oasys

· Pain management: 

· Homatropine qd-bid or 

· topical NSAIDs: Acular, Voltaren tid-qid

· Follow up in 1 day, educate on RCE

Corneal Foreign Body

· Common work related injury

· Important to understand circumstance of injury (e.g. high speed projectile? Possible intraocular FB?)

· Metallic FB will leave rust ring

· Exam may have to be done with anasthetic (to obtain VA’s, pupils, SLE)

· Evert upper lid to ensure no FB present

Corneal Foreign Body: Treatment

· Educate patient that scar may result (particularly if on visual axis)

· Consider drop of anasthetic in other eye to help keep eyes open

· Remove FB with “spud” or 27 gauge needle

· Remove underlying rust ring with Alger Brush (new brushes don’t have a stop!)

Corneal Foreign Body: Treatment

· Topical antibiotic:

· Vigamox, Zymar QID possibly an antiobiotic/steroid combo (Tobradex, Zylet).

· Consider bandage CL for comfort and healing.

· Consider cycloplegic or topical NSAIDs for pain management.

· Follow up in 1 day.

Preseptal Cellulitis

· Infection and inflammation located anterior to the orbital septum and limited to the superficial periorbital tissues and eyelids.

· Usually follows periorbital trauma or dermal infection (suspect staph sp in trauma).

· Eyelid swelling, redness, ptosis, pain and low grade fever.

· Tx Augmentin 500/125 mg TID or 875/125 mg BID for 7-10 days or if moderate to severe IV Fortaz (ceftazidime) 1-2 g q8h.

Orbital Cellulitis

· Infection and inflammation within the orbital cavity producing orbital S&S.

· Most commonly secondary to ethmoid sinusitis.  May also result from frontal, maxillary or sphenoid infection.  Staph and Strept most common isolates.

· Decreased VA, APD, pain, red eye, HA, diplopia, bulging eye, lid swelling and fever.

Orbital Cellulitis:  Treatment

· IV ceftriaxone 50 mg/kg/Q12h/day or IV cefotaxime 50 mg/kg/Q6h/day 
· plus IV vancomycin 30 mg/kg/day in 3 doses infused over 90 minutes (penicillin allergy) or IV clindamycin 40 mg/kg/day in 3 doses .  
Chemical Burns

· Chemical burns account for a small but significant fraction of ocular trauma.

· Majority of victims are young and exposure occurs at home, work and vehicle accidents (air bags)

· Damage dependent upon nature of chemical and how rapidly irrigation is started

· Speed of initial irrigation has the greatest influence on the prognosis and outcome of eye burns

· Severity of ocular injury related to type of chemical, volume and pH of solution and the duration of exposure.

Alkali Chemical Burns

· Occur more frequently than acid injuries

· Tend to cause more severe injury than acids:

·  the hydroxlion (OH) saponifies the fatty acids of cell membranes resulting in cell disruption and cell death. 

· The alkali radical rapidly penetrates deeper into tissue of eye.  

Alkali Chemical Burns

· Most common agents are:

· Calcium hydroxide (lime) [plaster, mortar]

· Potassium hydroxide [Nair] 

· Sodium hydroxide (lye) [Drano]

· Ammonia [household cleaners]

· Penetration rate increases from calcium hydroxide (slowest) to ammonium hydroxide (fastest).

· Irreversible damage occurs at a pH above 11.5

Alkali Chemical Burns

· Alkali exposure results in:

· Loss of corneal and conjunctival epi, stromal keratocytes and endothelium

· Loss of clarity is secondary to stromal hydration

· Damage to the vascular endothelium of conjunctival and episcleral vessels

· Intraocular structures such as iris, lens and ciliary body are rapidly damaged if alkali penetrates cornea.

Acidic Chemical Burns

· Epithelium provides effective barrier to weak acids. Stronger acids cause protein precipitation in epithelium and stroma which creates a barrier to further penetration.

· Very strong acids penetrate as quickly as alkalis

Clinical Classification of Chemical Burns

· Clinical course and prognosis correlates with:

·  extent of limbal ischemia, 

· extent of damage to conjunctival and episcleral tissue and 

· damage to intraocular structures.

Chemical Burn Treatment

· Immediate irrigation is of paramount importance

· Most patients are disabled by severe blepharospasm and disorientation so require assistance away from harm and to initiate irrigation.

· Make sure to remove any solid particulate matter prior to beginning irrigation

· Minimum of 15 minutes constant irrigation (some recommend 30 minutes)

Chemical Burn Treatment

· Water is commonly recommended however it is hypotonic to corneal tissue and can result in increased water intake into the corneal and subsequent diffusion of corrosive materials deeper into cornea.

· Recommend fluids of higher osmolarity such as sterile lactated Ringers and balanced saline solution.

Chemical Burn Treatment

· Effectiveness of irrigation can be assessed using pH paper and continued as long as pH outside of the normal range.

· For grade I and II burns will typically heal without permanent damage.  

· Topical steroid/antibiotic drops/ung recommended and daily follow up.

· Cycloplegia for pain and further reduction of inflammation.

Chemical Burn Treatment

· Severe ocular burns are difficult to treat and may require months of healing

· Basic treatment of these eyes is to reduce inflammatory response caused by necrotic tissue

· Corticosteroid use

· Prophylactic antibiotics (consider doxycycline as it inhibits proteinase activity)

· May require surgical intervention with debridement of necrotic tissue and possibly reconstructive surgery.

Thermal Burns

· Typically eye is protected by the lids and blink

· Usually more injury to lids

· Thermal burns are classified the same as chemical burns

· Severe burns may result in necrosis of lower lid, cornea and sclera 

· maybe relatively painless due to extensive destruction of nerve endings

· Thermal injuries tend to penetrate deep

· have to address deeper tissue inflammation and damage.

Thermal Corneal Burns: Treatment

· Need to remove any blisters or damaged corneal tissue 

· Application of proparacaine will loosen epithelium and allow removal of damaged tissue

· Topical prophylactic antibiotic treatment likely in conjunction with steroid (combo product e.g. Tobradex, Zylet) to address deeper inflammation

· Consider cycloplegia (Homatropine bid) for pain management as well as reducing inflammation.

· Consider bandage CL 

· Follow up daily until re-epithelialized.

Red Eyes

· Red eyes are most common reason Pt seeks emergent care

· Quite often red eye has accompanying symptomatology eg. 

· pain, soreness, decreased VA

· Conditions giving rise to redness can be broadly classified anatomically

Conditions

Red Eye Exam

· Case history is crucial!  Key symptoms such as pain, decreased VA, photophobia and discharge

· Discharge? mucopurulent or watery

· Duration? acute or chronic

· Previous history? Is this a recurrence of a previous condition eg iritis?

· Extraocular symptoms? Is this a manifestation of a systemic condition or conversely is the severity of the condition causing systemic upsets (nausea and vomiting)

Pattern of Redness

· Examples:

· Maximal redness in fornices-conjunctivitis

· Segmental-episcleritis

· Limbal and circumferential-iritis, glaucoma

· Brawny red-scleritis

· Interpalpebral-dry eyes

· Deep crimson red-subconjunctival heme

Painful Red Eyes with Loss of Vision

· Causes:

· Acute congestive glaucoma:

· Angle closure

· Severe Inflammation:

· severe acute anterior uveitis, 

· endophthalmitis

· Central corneal lesions:

· keratitis, 

· corneal abscess (ulcer)

Acute Glaucoma

· Most are angle closure but can also be secondary (rubeotic, phacolytic)

· Signs and symptoms:

· Unilateral (typically)

· HA, nausea, vomiting

· Haloes around lights

· Decreased VA

· Edematous and cloudy cornea

· AC looks shallow and pupil is oval, fixed and mid-dilated

· More common in hyperopes and elderly females

Management of Angle Closure

· Untreated, can cause severe visual loss and eventual blindness

· Conventional treatment has utilized the use of both topical and systemic IOP lowering medications:

· Immediate treatment includes oral acetazolamide 500 mg (2 x 250 mg, don’t use sequels)

· Topical B-blockers, topical iopidine (any other glaucoma meds you have available!) q 15 min X 2 and then BID.

· Topical steroid (Pred Forte 1% q 15 min X 4, then q 1 h)

· Pilocarpine (1-2% QID)

· if no response consider use of hyperosmotic (eg oral glycerol)

Management of Angle Closure

· As soon as IOP controlled and sufficient corneal clarity is established, the definitive treatment of LPI (laser peripheral iridotomy) is performed in both eyes to prevent progression to chronic angle closure glaucoma

· Recent trials have demonstrated that argon laser peripheral iridoplasty (ALPI) is superior to conventional treatments in controlling IOP

Management of Angle Closure:
ALPI

· ALPI has traditionally been used to treat patients resistant to conventional treatment

· Procedure involves placement of a ring of contraction burns on the peripheral iris to contract the iris stroma near the angle mechanically opening the angle and lowering IOP

Management of Angle Closure:
ALPI

· In cases where ALPI not possible, immediate paracentesis has been proposed as an alternative to rapidly lower the IOP and almost instantaneous relief of severe symptoms.

· For sustained IOP reduction, it appears conventional meds are required and LPI needed to eliminate future pupil block

Acute Anterior Uveitis

· Signs and Symptoms:

· Unilateral (typically), pain, photophobia and tearing

· Redness maximal at limbus (ciliary flush)

· VA affected to varying degree

· Most cases are idiopathic, but may also be associated with systemic disease or infection (eg rheumatoid arthritis, herpes zoster)

Management

· Cycloplegic-relief of pain, prevention of synechiae, and reduction of inflammation (eg. Homatropine 5% BID)

· Steroid treatment-reduction of inflammation utilizing topical steroids

· eg Pred Forte 1% q 1-4 hrs and use of orals (e.g 40 mg/day with taper to 10-15 mg/day) if vitritis present

· Consider systemic evaluation if bilateral, granulomatous or recurrent.

Corneal Ulcers 

· Infective bacterial and fungal corneal lesions cause severe pain and loss of vision

· S and S:

· Pain, photophobia, tearing

· Mucopurulent discharge with generalized conjunctival injection

· Decreased VA (esp if on visual axis)

· Possible AC reaction and hypopyon

· Dense infiltrate

· Satellite lesions around main lesion may indicate fungal infection

Associated Factors

· Contact lens wear, especially soft and extended wear lens

· Recent history of corneal trauma

· Topical steroid use

· History of exposure to vegetative matter (fungal etiology)

Management

· Infective ulcers need to be cultured!

· If contact lens wearer, consider culture of contact lens

· Intensive topical antibiotic regimen, consider fortified preparations, subconjunctival injections.

· loading dose of Vigamox/Zymar 2gtts q 15 min x 1 hour, 

· 1gt q 30 min x 6 hours, 

· 1 gt q 1 hr until f/u in 24 hours.  

· Fortified preparations:

·  tobramycin and cefazolin or vancomycin alternating (so Px takes drop every 30 minutes)

Management

· Cycloplegic (e.g Homatropine 5% BID)

· Consider steroid after several days treatment with antibiotics to eliminate underlying infiltrate.

Painful Red Eye without Significant Loss of Vision

· Causes:

· Peripheral corneal lesions, keratitis or corneal abrasions

· Early acute anterior uveitis

· Anterior scleritis

Marginal Corneal Ulcers

· Marginal corneal ulcers:

· pain, photophobia, watering, 

· tend to be recurrent, peripherally discrete infiltrate and ulcer, 

· associated with eyelid margin disease (blepharitis) and non-infective (sterile)  

· Treat as any ulcer, i.e. loading dose of Vigamox/Zymar and follow up in 24 hours.  

· After 48-72 hours consider adding steroid (Pred Forte) QID to eliminate infiltrate.

Recurrent Corneal Erosions

· Presents with:

· Recurrent bouts of pain, foreign body sensation

· Photophobia, tearing, red eye

· Spontaneous corneal defect

· Usually presents upon awakening

· Associated with basement membrane dystrophy in 50 % of cases or previous corneal abrasion

· Also seen in corneal dystrophies: e.g. Fuch’s

Recurrent Corneal Erosions

Management

· Tx includes:

· use of hyperosmotic agents at bedtime, 

· bandage contact lens (high water content lens e.g. PureVision)

· Lubrication

· If severe enough to cause vision loss, then debridement, stromal puncture, or PTK

· Consider doxycycline 50 mg po bid for 2 months 

Stromal Puncture

Herpes Zoster

· Presents with:

· 
- pain and tingling in region of skin supplied by V few days before lesions, 

· 
- malaise and fever, 

· 
- papulomacular then pustular rash,

· 
- mucopurulent conjunctivitis, 

· 
-uveitis, glaucoma, episcleritis, keratitis, and retinitis can all occur.  

· 
- neurological complications include cranial nerve palsies and optic neuritis.  

Herpes Zoster Ophthalmicus

Herpes Zoster

· Associated factors include increasing age, immune deficiency and stress.

· Management includes:

·  oral antivirals (800mg acyclovir 5x/day), 

· oral steroids, and 

· management of pain (tricyclic antidepressants). 

· If ocular complications, consider topical steroids (Pred Forte QID).

Herpes Simplex Virus Keratitis

· HSV keratitis presents with:

· varying irritation, pain, photophobia, and 

· generalized injection.  

· Branching ulcers which stain with fluorescein and rose bengal

· Patients may report previous bouts of keratitis or cold sores

· Recurrent HSV is most common cause of central infectious keratitis

· Recurrence rate is 25% in first year, 50% during second year

Herpes Simplex Virus Keratitis

· Maybe triggered by:

· Sun exposure

· Fever

· Stress

· Trauma

· Illness

· Immunosuppresion

· Steroid use

Herpes Simplex Keratitis

· Tx:

· Viroptic (trifluridine) q 2h or vidarabine (Vira-A) ung 5 x/day until epi defect healed 

· then taper down for 10-14 days.  

· Viroptic is toxic to the cornea.

· Consider prophylaxis of 400 mg acyclovir BID for 1 year to decrease recurrence. 

·  If stomal keratitis present, after epi defect has healed, add Pred Forte QID until inflammation reduced and then slowly taper.

Non-Painful Red Eyes-Chief Secondary Symptoms

Gritty Non-painful Red Eyes with Purulent Discharge: Bacterial

· Acute bacterial conjunctivitis:

· gritty, mucopurulent discharge,

· eyelids stuck together on waking, 

· redness maximal in fornices.

· Typically self-limiting, 

· staph most common, 

· Tx with antibiotics (e.g. Vigamox/Zymar QID) should reduce symptoms in several days.

· Avoid sulfa medications as inactivated by purulent discharge and high allergic response

Viral Conjunctivitis

· Most common infectious keratitis presenting on emergent basis  

· 62% caused by adenovirus

· Two major types:

· Pharyngoconjunctival fever

· Epidemic keratoconjunctivitis

Viral Conjunctivitis

· PCF:  history of recent/current upper respiratory infection

· EKC:  highly contagious with a history of coming in contact with someone having a red eye.

· Adenovirus 8 common variant leading to “rule of 8’s”

· First 8 days red eye with fine SPK

· Next 8 days deeper focal epithelial lesions

· Following 8 potential development of infiltrates

· Resolution

· RPS Adeno Detector available to use for adenoviral confirmation.

Viral Conjunctivitis: 
Signs and Symptoms

· 
Gritty sensation

· Watery discharge

· sticky in mornings

· follicular response

· Chemosis

· injection

· SPK

· Infiltrates possible

· Positive lymph nodes

Management

· Treatment is usually palliative, particularly in PCF (cool compresses and artificial tears)

· May consider the use of anti-inflammatory treatment to relieve patient symptoms and improve comfort

· Tobradex QID OU

· Lotemax QID OU

· EKC patients are typically very uncomfortable and would benefit from anti-inflammatory treatment, especially if infiltrates or pseudomembrane present.

Management

· Antivirals used in HSV keratitis are ineffective in treatment of viral conjunctivitis

· N-chlorataurine has demonstrated adenovirus antiviral activity and is currently in FDA trials for treatment of EKC

· Important to stress limited contact with others, frequent hand washing, not sharing of towels, etc.

Allergic Conjunctivitis

· Several different types including:

· Seasonal allergic conjunctivitis (SAC)

· Perennial allergic conjunctivitis (PAC)

· Vernal conjunctivitis (VKC)

Seasonal Allergic Conjunctivitis
(SAC)

· Occurs during peak allergy seasons: (spring & fall)

· Primarily caused by outdoor allergens – pollen (ragweed, mountain cedar), grasses

· Produces hallmark signs and symptoms such as itching, redness, chemosis, tearing and lid swelling

Perennial Allergic Conjunctivitis 
(PAC)

· Milder than SAC

· Occurs year round

· Primarily an indoor disease

·  -Environmental controls can be effective

· Can become more severe with higher pollen counts

Hallmark Signs and Symptoms

Subconjunctival Hemorrhage

· Subconjunctival heme:

· typically happen spontaneously (usually after valsalva), 

· painless with possible mild discomfort, 

· blood red patch on eye.

· Resolve on own in couple of weeks, 

· AT for comfort.

Episcleritis

· subconjunctival and conjunctival injection

· usually sectoral with associated chemosis

· possible A/C reaction

· Generally idiopathic but maybe associated with TB, syphilis, HZ, RA and other collagen vascular diseases

· Asymptomatic to mild pain and red eye. 

Episcleritis

· No Tx unless severe and then consider:

·  topical vasoconstrictor, 

· mild steroid (fluorometholone [Flarex] QID) or

·  oral NSAID (indomethacin 50 mg po qd).

Diplopia

· Types:

· Binocular

· Monocular

· Physiological

· Definition: deviation of visual axes so the 2 eyes have non-corresponding retinal points

Binocular Causes

· Nerve palsies affecting one of three cranial nerves

· Breakdown of phorias

· Tethering of muscle or globe

· Neuromuscular junction disease

6th Nerve Palsy

3rd Nerve Palsy

4th Nerve Palsy

Monocular Causes

· Pseudodiplopia

· Seen when one of the eyes is covered

· Typically refractive abnormality

· Astigmatism, cataract, corneal opacity, displaced lens or IOL

· Monocular diplopia of sensory origin is rare

· Brain tumor or CVA

· Possible macular edema

Strabismus

· Need to differentiate between a new pathology and breakdown of muscle balance

· Need to determine bino/mono

· Horizontal or vertical

Horizontal Diplopia

· Indicates involvement of horizontal recti

· Common causes:

· Breakdown of phorias (CI, AI)

· VI nerve palsy

· Medial rectus restriction-thyroid

· Myasthenia gravis

Vertical Diplopia

· Vertical recti or obliques

· Causes:

· Breakdown of phorias

· III, IV, VI palsies

· Thyroid disease

· Inflammatory disease

· trauma

Other S & S

· Onset? Intermittent? 

· Pain? Eg. Pseudotumor, aneurysm

· Other neuro symptoms? Eg. Gait, balance, HA’s, urinary

· Relevant medical history? Diabetes, hypertension, trauma, stroke, thyroid

Examination of patient:  Monocular Diplopia

· Systematic approach is crucial so as not to miss anything

· Pinhole testing-eliminates diplopia in most cases

· SLE for cornea or lenticular abnormalities

· Refraction for astigmatism and ametropia

Binocular Diplopia

· Abnormal head postures-used to put head in position to minimize weak muscle, eg. Head turn to left for LLR weakness which decreases need for extreme left gaze.  How long has head posture been present?  Old photos

· Eye alignment and lid position?  Ptosis or proptosis (tumor, thyroid eye disease, III palsy, myasthenia gravis, enophthalmos in blow out fracture) 

Examination of Eye Movements

· Need to examine in 9 positions of gaze noting any limitations of movement

· There typically is a position of gaze in which the diplopia is maximal (typically when patient attempts to look in the direction of the field of action of the muscle affected? Eg. Px complains that diplopia is always worse in right gaze, could be secondary to:

· RLL or LMR palsy

· RMR restriction say secondary to thyroid or blowout fracture
