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Learning Objectives

• Discuss high blood pressure in medical offices and staging criteria per
American HeartAssociation

• Review stages of hypertensive retinopathy and common clinical ophthalmic
findings associated with high blood pressure

• Let's take a step further and put it all together – how does this show up in
the clinic? - Grand rounds style clinical cases

High Blood Pressure –CDC

High Blood Pressure - AHA



High Blood Pressure –Classification

Hypertensive
Crisis

Hypertensive
Urgency

BP>180/120

Hypertensive Emergency
BP>180/120

+
TargetOrgan Damage

High Blood Pressure –Classification

High Blood Pressure - Retinopathy

Keith-Wagner-Barker Classification

Stage 1 –Arteriole constriction

Stage 2 – Focal narrowing, crossing changes/nicking

Stage 3 – Flame hemorrhages, hard exudates, cotton wool spots

Stage 4 –Optic disc swelling, retinal edema

High Blood Pressure - Retinopathy
Keith-Wagner-
Barker
Classification

Stage 1 –
Arteriole
constriction

Stage 2 – Focal
narrowing,
crossing
changes/nicking

Stage 3 – Flame
hemorrhages,
hard exudates,
cottonwool
spots

Stage 4 –Optic
disc swelling,
retinal edema

Wong,TienY., and Paul Mitchell. "Hypertensive retinopathy."NewEngland Journal of Medicine 351.22 (2004): 2310-2317.

Hypertension –Clinical Findings
Stage 1, Stage 2 HTN Retinopathy - "Mild"

Hypertension –Clinical Findings
Stage 1, Stage 2 HTN Retinopathy - "Mild"



Hypertension –Clinical Findings

Stage 3HTN Retinopathy - "Moderate"

Hypertension –Clinical Findings

Stage 3HTN Retinopathy - "Moderate" CottonWool Spots = Retinal ischemia

Hypertension –Clinical Findings

Stage 3HTN Retinopathy - "Moderate" Exudates = Leakage from vessels

Hypertension –Clinical Findings

Stage 3HTN Retinopathy - "Moderate" Retinal hemorrhages = dot, blot, flame

Hypertension –Clinical Findings
Stage 4 HTN Retinopathy - "Severe"

Hypertension –Clinical Findings
Stage 4 HTN Retinopathy - "Severe" Blood pressure 240/135 mmHg



Hypertension –Clinical Findings
Stage 4 HTN Retinopathy - "Severe" Blood pressure 240/135 mmHg

Hypertension –Clinical Findings

Hypertension –Clinical Findings

Same eye 12minutes later...

Hypertension –Clinical Findings

Signs and symptoms of Stroke

Let's discuss how all this shows up in our clinics



High Blood Pressure –Case Review 1
50 yo white male presents as urgent care referral fromERwith acute, unilateral, painless
vision loss with visual distortion in inferior-nasal quadrantOS.Patient reported to ER1 day
ago with BP of 222/140mmHg.Denies any headache, jaw pain, scalp tenderness,
dyschromatopsia.

Medical history: Uncontrolled hypertension, diabetes mellitus, hyperlipidemia, obesity

BCVAOD:20/20,OS: 20/40-1 PH 20/25

Pupils: PERRLOD/OS, 1+APDOS
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High Blood Pressure –Case Review 1

• 50 yo white male presents as urgent care referral fromERwith acute, unilateral, painless
vision loss with visual distortion in inferior-nasal quadrantOS.Patient reported to ER1 day
ago with BP of 222/140mmHg.Denies any headache, jaw pain, scalp tenderness,
dyschromatopsia.

Diagnosis: Mixed mechanismNon-Arteritic IschemicOptic Neuropathy and
Hypertensive Crisis (Hypertensive urgency)

Plan: RTC 1 month for DFE f/u. Refer to cardiologist for complete work-up.

Lab Report: HbA1C = 8.7%
Recent labwork

BUN: 15
Creatinine: 1.41* (0.7-1.2 mg/dl)
eGFR: 58* (>90)
Average glucose: 203* (<125)
HDL: 28* (>40)
LDL: 103* (<100)

Intermittent right hip discomfort

Updated Diagnosis:MixedmechanismNon-Arteritic
IschemicOpticNeuropathy andHypertensiveCrisis
(Hypertensiveemergency)

High Blood Pressure – NAION
• Acute onset, unilateral, painless,vision loss

• Altitudinal defect (inferioraltitudinal)

• Risk factors

• “disk at risk”

• OSA

• Medications

• V –Viagra (PDE-5i)

• I – Imitrex

• A – Amiodarone

• Cardiovasculopathy

• Smoking

• Clinical diagnosis
• Typical cases require no neuroimaging
• ConsiderESR/CRP/platelet to rule out GCA
• Considerneuroimaging/ancillary labs inbilateral cases,

atypical cases
o <40 years old
o Pain
o NoONHedema
o AtypicalVF defect
o No vasculopathic factors
o LargeCD’s

Non-Arteritic Ischemic
Optic Neuropathy

High Blood Pressure - NAION
• Many proposed, none proven

• Proposed treatments:

• Oral/intravitreal steroid therapy

• Aspirin – 81mg daily

• Optic nerve sheath decompression

• “neuroprotection” –Ocular hypotensives

• Intravitreal (anti-VEGF, erythropoietin, siRNA inhibiting caspase-2)

• Hyperbaric oxygen

• Treat underlying vasculopathic risk factors



High Blood Pressure –Case Review 2
50 year old female presents for sudden onset vision loss superiorlyOSafter fallingat night and hitting her
head on the sideof the table. Hx of hypertension,hyperlipidemia.

High Blood Pressure –Case Review 2
50 year old female presents for sudden onset vision loss superiorlyOSafter fallingat night and hitting her
head on the sideof the table. Hx of hypertension,hyperlipidemia.

Retinal ischemiaEmbolic plaques

High Blood Pressure –Case Review 2
50 year old female presents for sudden onset vision loss superiorlyOSafter fallingat night and hitting her
head on the sideof the table. Hx of hypertension,hyperlipidemia.

Diagnosis:BranchRetinalArtery Occlusion,OS

Plan: Refer to ER for strokework-up.Order carotid
duplexwithin 24 hours. Had heart procedurewithin
1 week.

High Blood Pressure –Artery Occlusion
• Vascular occlusive disorder

• Sudden onset, unilateral, painless vision loss

• NAION = Stroke in the optic nerve vs RAO = Stroke in the retina

• Cardiovasculopathies – Hypertension, diabetes, hyperlipidemia

• Types of emboli

• Cholesterol (Hollenhorst plaque)

• Calcific

• Fibrin platelet

High Blood Pressure –Artery Occlusion

• Profound vision loss >20/400 compared to BRAO

• APD

• Ischemic “white” retinal tissue

• Cherry-red spot

• Macular sparing with cilioretinal artery

• Or could have cilioretinal artery occlusion

• Permanent vision loss, optic neuropathy

High Blood Pressure –Artery Occlusion
• Retinal ArteryOcclusion –Management

• No consensus with respect to CRAO/BRAOtreatment

• Acute onset requires complete stroke work up

• Increased risk of cerebral ormyocardial infarction

• Consider starting 81mgAspirin

• Hyperbaric oxygen

• Topical ocular hypotensive

• Digital massage

• Paracentesis

• Fibrinolytic therapy, tPA

What if you finda plaque on a routine
examwith no subjective complaintsor
other ocular findings?



High Blood Pressure –Case Review 3

56 year old male presents as urgent care walk-inwith complaint of central
vision distortion OD>OS. Hx of hypertension. Pt was diagnosed with HIV AIDS
in 02/2020 and hospitalized for kidney/liver failure. Initial CD4 count was ~15,
now at ~500 per pt. Under care with infectious disease.

OD: 20/20-2, OS: 20/25-1
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• Diagnosis: Non-ischemic central retinal vein occlusion with mild macular
edema,OD

• Plan: Refer patient to Retina in 1 week.

High Blood Pressure –CRVO/BRVO

• Retinal vascular disorder (2nd only to diabetic retinopathy – cause of vision loss)
• Thrombus formation at or near lamina cribrosa (CRVO)

• Thrombus formation at major bifurcation (HRVO)
• Thrombus formation within a tributary (BRVO)
• Risk factors: (The Eye Disease Case-Control Study – 1997)
• Hypertension (2.4x) – higher prevalence in BRVO > CRVO

• Diabetes (2.1x)

• Glaucoma (5.4x)

High Blood Pressure –CRVO/BRVO

• Exam findings:

• Intraretinal hemorrhages 360

• Venous dilation, tortuosity of retinal veins

• Cotton wool spots

• ONHedema

• Macular/retinal edema

• Collateral formation

• NVI/NVE/NVD

High Blood Pressure –CRVO/BRVO
Treatment and Management

• Gonioscopy –Monthly!

• Control underlyingcardiovasculopathy

• Anti-VEGF for MacularEdema (Gold standard)
• BRAVO(Ranibizumab)

• CRUISE(Ranibizumabvs observation)

• VIBRANT(Afliberceptvsgrid laser)

• GALILEO/COPERNICUS(Afliberceptvs sham)

• SCORE2 (AfliberceptvsBevacizumab)

• Steroids forMacular Edema
• SCORE(Triamcinolone)

• GENEVA (Implantable dexamethasone)

Pan Retinal Photocoagulation for
neovascularization

Grid/Focal laser treatments have no role in
CRVO associatedmacular edema, some
benefit in BRVO patients

High Blood Pressure –Case Review 4

65 year old male presents with complaint of blurry visionOS>OD,gradually worsening over
past several months. Denies flashes, floaters or any ocular pain. Difficulties with night
driving.

Hx of hypertension

BCVAOD:20/20

BCVAOS: 20/80



High Blood Pressure –Case Review 4

65 year old male presents with complaint of blurry visionOS>OD,gradually worsening over
past several months. Denies flashes, floaters or any ocular pain. Difficulties with night
driving.

Hx of hypertension

BCVAOD:20/20

BCVAOS: 20/80

Diagnosis:Hemi-retinal vein occlusion,OS.
Prominentmacular edema.

Discussed importanceof managingunderlying
cardiovasculardisease.
Refer to retina within 1 week for treatment.

Key take aways!

• Know signs and symptoms of stroke, have an action plan for your clinic

• Consider measuring blood pressure in high risk patients as part of their
exam

• If you are involved in diagnostic testing – be familiar with clinical findings
and how they can impact testing; alert the physician in cases of severe+
retinopathy

Thank you!
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