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Description: A presentation of the epidemiology and classification of the ophthalmic findings associated with hypertensive eye disease.  Current clinical diagnostic tools used to identify hypertensive retinopathy.  Discussion of the standards of care for treatment of ophthalmic and systemic treatment.

Objectives: 
1.  Review of the epidemiology of hypertension and hypertensive eye disease.
2.  Review of the current system used to classify hypertensive retinopathy.
3.  Discussion of clinical assessment tools used to identify hypertensive retinopathy.
4.  Discussion of treatment options for management of hypertensive retinopathy and systemic hypertension.

Outline:
I. Epidemiology of systemic hypertension (HTN)
   A. Definition of systemic HTN (American Heart Association, AHA & American College 
        of Cardiology, ACC)
         1. Normal: 120/80 mm Hg (or lower)
         2. Elevated: 120 mm Hg and 129 mm Hg, and diastolic less than 80 mm Hg
         3. Stage 1 HTN: Systolic between 130 mm Hg and 139 mm Hg, or diastolic between
                                           80 mm Hg and 89 mm Hg
         4. Stage 2 HTN: Systolic 140 mm Hg or higher, or diastolic 90 mm Hg or higher
         5. Hypertensive crisis: Systolic higher than 180 mm Hg and/or diastolic higher than
                                          120 mm Hg.  Requires immediate medical attention.
   B. United States incidence and prevalence of HTN
   C. Causes, including idiopathic (essential HTN)
         1. Primary HTN (essential): Most common form of HTN.  No single identifiable cause.
                                          Genetic factors and lifestyle choices (smoking, diet, sedentary).
         2. Secondary HTN: Medical condition (kidney disease, sleep apnea, thyroid disease)
         3. Other risk factors
              a. Older age
              b. Family history
              c. Obesity, body mass index (BMI)
              d. Sedentary, reduced physical activity
              e. Diet, particularly high salt
              f. Alcohol consumption
              g. Smoking
              h. Stress levels
   D. Symptoms and signs of HTN – “the silent killer”
         1. Symptoms mostly occur in severe HTN or during hypertensive crisis
              a. Headache (described as severe)
              b. Chest pain
              c. Dizziness
              d. Difficulty breathing, shortness of breath (SOB)
              e. Blurred vision (visual decline)
               f. Nosebleeds
          2. See above, measurement of blood pressure
   E. Systemic management
          1. Ultimate goal is to avoid potential complications
              a. Heart attack (HA) or myocardial infarction (MI):  blocked artery, stops blood flow
              b. Cerebral vascular accident (CVA) or stroke: vessel wall damage, plaque formation
              c. Heart failure: inadequate pumping of blood
              d. Aneurysm: weakening and thinning of blood vessel walls, susceptible to bulge
              e. Kidney disease: damaged small blood vessels of the kidney, causes poor filtration
              f. Vision loss (hypertensive retinopathy)        

II. Ophthalmic sequela of HTN
A. Anterior segment
B. Posterior segment 
          1. Vitreous – inflammation likely due to vascular insufficiency and leakage
          2. Retina
               a. Posterior segment findings (signs)
                    1). Arteriovenous (AV) crossing changes – remodeling due to chronic HTN
                       a). Thickened, sclerotic arteries have mechanical effect on veins
                       b). Salus sign: deflection (arch) of the retinal vein as it crosses the artery 
                       c). Gunn sign: venous narrowing on either side of the AV crossing
                       d). Bonnet sign: banking or dilation of the vein distal to the crossing, (RVO)*
                    2). Arterial changes
                       a). Narrowing: focal or generalized, results in decrease in AV ratio 
                       b). Sclerosis: thickening and stiffening of the arteriolar walls, altered light reflex
                       c). Light reflex: Copper or silver wiring is a sign of arteriolosclerosis
                    3). Retinal changes
                       a). Hemorrhages
                          (1). Dot-blot: bleeding in the deeper retinal layers
                          (2). Flame-shaped: bleeding in the superficial layers (nerve fiber layer)
                        b). Exudates
                          (1). Hard: lipid deposits within the retina
                          (2). Soft: cotton wool spots, ischemia effecting the nerve fibers
                    4). Macular changes
                        a). Macular star: deposition of hard exudates around the macula, in the Henle
                              layer, pattern is more prominent following the resolution of subretinal fluid
               b. Classification of hypertensive retinopathy
                    1).  ICD-10 codes (H35.03_) do not designate classification of disease
                        a). Keith-Wagener-Barker System
                          (1). Group 1: Mild narrowing, increased tone of retinal arterioles
                          (2). Group 2: Moderate to marked arteriolar sclerosis
                                           a). Chronic: exaggerated light reflex, AV compression
                                           b). Postangiospastic: focal irregular narrowing (RVO may be present)
                          (3). Group 3: Retinal edema, flame-shaped hemorrhages, cotton wool spots, 
                                            Sclerotic and spastic arteriolar changes
                          (4). Group 4: All Group 3 plus papilledema
                        b). Scheie System (hypertensive retinopathy and arteriolar sclerosis)
                            (1). Hypertensive retinopathy grading
                               (a). None: No visible abnormalities
                               (b). Grade 1: Mild, diffuse narrowing of arterioles, secondary branches
                               (c). Grade 2: Marked arteriolar narrowing, focal areas of vasospasm
                               (d). Grade 3: Grade 2 plus retinal hemorrhages and exudates
                               (e). Grade 4: Grade 3 accompanied by papilledema
                             (2). Arteriolar sclerosis grading: arteriolar wall thickening, vascular changes)
                               (a). Grade 0: Normal retinal arterioles
                               (b). Grade 1: Slight widening of light reflex, minimal AV crossing changes
                               (c). Grade 2: More pronounced AV crossing changes, widening of light reflex
                               (d). Grade 3: Copper wiring of arterioles, marked AV changes
                               (e). Grade 4: Silver wiring of arterioles (severe form of arteriosclerosis)
          3. Choroid
               a. Hypertensive choroidopathy: fibrinoid necrosis of choroidal arteries, leads to 
                    segmental infarction of the choriocapillaris
                    1). Elschnig spots: area where overlying RPE looks yellow due to nonperfusion, 
                          acute lesions are tan colored with a lobular or round shape
                    2). Siegrist streaks: RPE hyperplasia overlying choroidal infarcts, linear 
                           Hyperpigmentation that follows the meridional course of choroidal arteries
                   3). Others: neurosensory RPE detachment, exudative retinal detachment
          4. Optic nerve
               a). Hypertensive optic neuropathy: papilledema, blurring of disc margins, 
                      radial peripapillary flame-shaped hemorrhages, retinal venous stasis,
                      macular star     

III. Management of ophthalmic findings
     A. Acute, in clinic examination
          1. Vital signs (BP, pulse, respirations, oxygen saturation)
           2. Neurologic assessment to identify target organ damage (TOD)
     B. When to closely monitor
          1. Includes follow-ups and additional ophthalmic testing
          2. Need to discuss additional laboratory testing
          3. Identification of key signs of staging of hypertensive retinopathy
     C. When to refer 
          1. Identification of the stage of retinopathy and the signs that may warrant care
          2. Consideration of ophthalmic findings that may be associated with other diagnoses
               a. Ophthalmic co-morbidities such as atherosclerosis, diabetes, others

IV. Medical management of associated systemic disease
     A. Relating ophthalmic findings to systemic disease control with the patient 
     B. Communication of ophthalmic findings with primary care provider (PCP)
          1. Blood pressure check
          2. Renal disease evaluation
          3. Cerebrovascular evaluation
          4. Investigation of other metabolic syndromes such as diabetes 
     C. Coordination of future ophthalmic and medical examinations
          
   
