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RETINA 2018
KELLY MITCHELL

OBJECTIVES

HIGHLIGHT NEW DIAGNOSTIC & TREATMENT OPTIONS

REVIEW DIAGNOSTIC KEYS OF SELECT RETINAL DISEASES

DISCUSS USE OF IMAGING AND REFERRAL RECOURSES
FOR PATIENT BENEFIT

OCT

VERY USEFUL INFORMATION

SAFE AND FRIENDLY
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OCT
Time Domain TD

Spectral Domain SD 

Swept Source SS

SSOCT

NO MOVING REFERENCE ARM

1065 NM (INFRARED) LASER

SWEPT THROUGH DIFFERENT FREQUENCIES
FASTER IMAGE COLLECTING SYSTEM
100,000 A SCANS/IMAGE

SSOCT

SAME OR BETTER RESOLUTION

LONGER RASTERS/BIGGER CUBES

IMAGES OF DEEPER STRUCTURES
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SSOCT: LONGER RASTERS/BIGGER CUBES

SSOCT: IMAGES OF DEEPER STRUCTURES

SSOCT

IMAGES THROUGH MEDIA OPACITIES

IMPROVED PATIENT COMFORT

ENFACE IMAGING
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SSOCT: ENFACE

OCT ANGIOGRAPHY

OCT ANGIOGRAPHY
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OCT ANGIOGRAPHY

OCT ANGIOGRAPHY

OCT ANGIOGRAPHY
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OCT ANGIOGRAPHY

SSOCT: WHAT WE KNOW

SSOCT IS NOW AVAILABLE AND MAKING A
POSITIVE CLINICAL IMPACT

SSOCT IMAGING:  DEEPER STRUCTURES, 
POSTERIOR POLE & OPTIC NERVE

OCT ANGIO WILL GROW IN CLINICAL UTILITY

SSOCT: WHAT WE DO NOT KNOW (YET) ?

IMAGING THROUGH MEDIA OPACITIES
MATTER?
BETTER PATIENT COMFORT REAL OR MYTH?
HIGHER PRICE OF THE MACHINE WORTH IT?
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FLUORESCEIN ANGIOGRAPHY (FA)

PRACTICAL ASPECTS OF FA
INJECTION INTO ARM OR HAND VEIN

TRANSIT PHASE (10 TO 15 SECONDS FROM INJECTION TIME)
INITIAL FILLING OF RETINA AND CHOROIDAL VESSELS

CHOROIDAL VESSELS FILL IN A PATCHY LOBULAR PATTERN

RETINAL VESSELS HAVE A LONGER COURSE TO FILL SLIGHTLY AFTER THE CHOROIDAL
VESSELS

ARTERIOVENOUS PHASE = PERIOD OF FILLING OF ARTERIES & CAPILLARIES & 
ENDS WITH LAMINAR FILLING OF VEINS.  OCCURS AT ONE MINUTE AFTER
INJECTION

RECIRCULATION PHASE = OVER NEXT FEW MINUTES (4-8) DYE RECIRCULATES
WITH DECLINE OF FLUORESCENCE.   

SAFETY ISSUES OF FA
100% YELLOWING SKIN/CONJUNCTIVA FOR 6-12 HOURS AND YELLOW-ORANGE CHANGE
OF URINE FOR 24-36 HOURS.

10% NAUSEA AND VOMITING OR VASOVAGAL

EXTRAVASATION DURING INJECTION IS NOT UNCOMMON (TREAT WITH ICE), BUT SEVERE
REACTION:  GRANULOMA, TOXIC NEURITIS OR LOCAL TISSUE NECROSIS ARE RARE.

1% URTICARIAL (ANAPHYLACTOID) REACTION

0.001-2% ANAPHYLACTIC REACTION (CARDIOVASCULAR SHOCK)

MANY AVOID FA IN FIRST TRIMESTER ALTHOUGH NO CLEAR TERATOGENIC EFFECTS HAVE
BEEN LINKED.
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WIDE FIELD IMAGING

ULTRASOUND BASICS

When?
Media
Measurement

ULTRASOUND BASICS
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UBM VS ASOCT

UBM USE

FUNDUS AUTOFLUORESCENCE (FAF)

USEFUL INFORMATION

SAFE AND “FRIENDLY”  
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FAF
LIPOFUSCIN (LF) IS A MARKER FOR AGING
RPE CELLS

DEPENDENT ON OUTER SEGMENT RENEWAL

BALANCE OF RPE ACCUMULATION AND
CLEARANCE

FAF

RPE LF HAS DIFFERENT FLUOROPHORES WITH
DISCRETE SPECTRA

LF HAS BROAD EXCITATION SPECTRUM 300-600NM

LF HAS BROAD EMISSION SPECTRUM 480-800NM

FAF
NORMAL FAF TOPOGRAPHIC DISTRIBUTION

NO FAF (NORMAL DARK AREAS)
OPTIC NERVE HEAD AND RETINAL VESSELS

FOVEA: LUTEAL PIGMENTS ABSORB BLUE LIGHT BY

INTERMEDIATE LEVEL FAF
PARAFOVEAL AREA

DIFFUSE BACKGROUND FAF
PERIPHERAL POSTERIOR POLE AND BEYOND
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FAF

REDUCED FAF SIGNAL

REDUCTION OF RPE LF DENSITY
RPE LOSS OR ATROPHY

ABSORPTION OF EXCITATION OR
EMISSION SPECTRUM

ABNORMAL PIGMENT, FLUID OR DEPOSIT

INCREASED FAF SIGNAL

RPE LF ACCUMULATION

EXCESS LF IN SICK RPE 

LF CONTAINING PIGMENT, FLUID OR
DEPOSITS
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ABNORMAL FAF SIGNAL

HYDROXYCHLOROQUINE

SCREENING RECOMMENDATIONS

AN IMAGING PLAN

SCREENING RECOMMENDATIONS 

THE RISK OF TOXICITY OF HCQ/CQ IS
HIGHER THAN PREVIOUSLY THOUGHT

THE SENSITIVITY OF NEW DIAGNOSTIC
TECHNIQUES: SD-OCT, FAF AND MFERG
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TOXICITY OF HCQ/CQ 
CHLOROQUINE (CQ) & HYDROXYCHLOROQUINE (HCQ) 
MECHANISM OF TOXICITY IS STILL UNCLEAR

HAVE SHORT TERM EFFECTS ON PHOTORECEPTORS
BIND TO MELANIN AND RPE CELLS
BINDING TO MELANIN MAY SERVE TO REMOVE THESE TOXINS
FROM SITES OF DAMAGE

MACULAR LOCATION
LIGHT ABSORPTION OR CONE METABOLISM MAY PLAY A ROLE

RISK OF TOXICITY OF HCQ/CQ 

OLD PREVALENCE DATA UNCLEAR (0.08 -- 0.05%)
NEW PREVALENCE DATA IS HIGHER 0.68%
DEPENDENT ON DURATION OF USE (CUMULATIVE DOSE)
YEARS 1-5 PREVALENCE WAS LOWER 0.2%
YEARS 5-7 PREVALENCE INCREASED TO NEARLY 1%

RISK OF TOXICITY OF HCQ/CQ 

YEARS 5-7 PREVALENCE INCREASED TO NEARLY 1%
MAYBE EVEN GREATER WITH CONTINUED USE
THE NEW SCREENING RECOMMENDATIONS SUPPORTS
SCREENING AS THE RISK OF TOXICITY APPROACHES 1%
REASON FOR ANNUAL SCREENING AFTER 5 YEARS OF
USE
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CLINICAL PICTURE OF TOXICITY 
BILATERAL BULL'S-EYE MACULOPATHY

RING OF RPE DEPIGMENTATION THAT SPARES A
FOVEAL ISLAND

PARACENTRAL SCOTOMAS MAY PRODUCE READING
DIFFICULTIES BEFORE

VISUAL ACUITY LOSS

RPE CHANGES

CLINICAL PICTURE OF TOXICITY 
BILATERAL BULL'S-EYE MACULOPATHY
WITH CONTINUED DRUG EXPOSURE THE RPE ATROPHY WILL
SPREAD INTO THE FOVEA
LOSS OF VISUAL ACUITY

SEVERE CASES SHOW WIDESPREAD RPE & RETINAL ATROPHY

SEVERE LOSS OF ACUITY, PERIPHERAL VISION AND NIGHT
VISION

CLINICAL PICTURE OF TOXICITY 
Bull's-eye maculopathy

Do not show much clinical recovery
May see continued depigmentation & functional loss 
for 1 year or more after drug is stopped

Reason for late progression
Gradual loss of cells injured by drug 
Reservoir of drug causes more damage
Clearance of drug can take months
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CLINICAL PICTURE OF TOXICITY 
Cornea verticilata
Whorl-like intraepithelial deposits
HCQ less so than CQ
Suggest drug retention
Not a marker for retinal damage

FAF PICTURE OF TOXICITY 
1. Pericentral ring of increased FAF
2. Pericentral mottled loss of FAF with 

increased FAF in adjacent 
peripheral area

3. Pericentral ring with total loss of 
FAF with increased FAF in 
adjacent peripheral area

4. Mottled loss of FAF in the posterior 
pole and increased FAF in 
adjacent peripheral retina
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SDOCT PICTURE OF TOXICITY 
1. “Moth-eaten” photoreceptor inner segment/outer segment
2. Loss of parafoveal photoreceptor IS/OS
3. Thinning of parafoveal outer nuclear layer

Parafoveal collapse (toward RPE) of overlying inner retinal layers “sink 
hole effect” 
Loss of foveal depression

4. Preservation of subfoveal photoreceptor IS/OS 

“Flying Saucer” Sign
E. Chen D. Brown M. Benz R. 
Fish T. Wong R. Kim J. Major
Clinical 
Ophthalmology 2010

MULTIFOCAL ELECTRORETINOGRAM
MFERG

Electrophysiological test of local retina 
function

Central 20-30 degrees tested & light adapted

Primarily Cone and bipolar cell function
Multifocal pattern gives more precise mapping

61 and 103 patterns most common (241 rarely)

MULTIFOCAL ELECTRORETINOGRAM
MFERG
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MFERG PICTURE OF TOXICITY 

1. Pericentral waveform loss
2. Central waveform loss
3. Generalize depression 
4. Peripheral waveform loss
5. Ring Ratio Abnormalities

Increased R1/R2,

MFERG PICTURE OF TOXICITY 
normal pericentralcentral

generalized

CLINICAL ASSESSMENT TOOLS
COMPLETE EYE EXAMINATION

MACULA ASSESSED FOR ANY CHANGES DUE TO
UNRELATED RETINAL DISEASE THAT COULD BE
CONFUSED WITH HCQ/CQ (BULLS-EYE) 
RETINOPATHY

CONSIDERED A DOCUMENTATION TOOL NOT A
SCREENING TOOL FOR HCQ/CQ TOXICITY
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CLINICAL ASSESSMENT TOOLS
AUTOMATED WHITE THRESHOLD VISUAL FIELDS (10-2 WHITES 30-2 
ASIANS)

RESPECT NONSPECIFIC VF LOSS, PROMPTLY REPEAT WHEN NEW
CHANGES APPEAR OR IF TEST QUALITY IS POOR

DEPRESSED CENTRAL OR PARAFOVEAL AREA COULD INDICATE
EARLY TOXICITY AND INDICATES THE NEED FOR FURTHER TESTING: 
ADVANCED TOXICITY WILL TYPICALLY SHOW A WELL DEVELOPED
PARACENTRAL SCOTOMA

THE GOAL OF THE SCREENING IS TO IDENTIFY THE TOXICITY
BEFORE VISION LOSS OCCURS

CLINICAL ASSESSMENT TOOLS
SDOCT, MFERG, FAF CAN OBJECTIVELY DOCUMENT
DAMAGE DUE TO HCQ OR CQ
THE STUDIES COMPARING THESE TO VF ARE FEW

THE OPTIMAL TEST COMBINATION CURRENTLY
RECOMMENDED: 

PRIMARY VF AND SDOCT
SECONDARY (AS NEEDED) MFERG & FAF

AAO 2016 RECOMMENDATIONS 1
BACKGROUND

AAO SCREENING RECOMMEDATIONS FOR CHLOROQUINE (CQ) AND
HYDROXYCHLOROQUINE (HCQ) RETINOPATHY ARE REVISED IN LIGHT OF NEW
INFORMATION ABOUT THE PREVALENCE OF TOXICITY, RISK FACTORS, FUNDUS
DISTRIBUTION, AND EFFECTIVENESS OF SCREENING TOOLS.
PATTERN OF RETINOPATHY

THE LOCUS OF TOXIC DAMAGE IS PARAFOVEAL IN MANY EYES, ASIAN PATIENTS OFTEN
SHOW AN EXTRAMACULAR PATTERN OF DAMAGE.
DOSE

A MAXIMUM DAILY HCQ USE OF ≤5.0 MG/KG REAL WEIGHT, WHICH CORRELATES
BETTER WITH RISK THAN IDEAL WEIGHT. THERE ARE NO SIMILAR DEMOGRAPHIC DATA FOR
CQ, BUT DOSE COMPARISONS IN OLDER LITERATURE SUGGEST USING ≤2.3 MG/KG REAL
WEIGHT.
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AAO 2016 RECOMMENDATIONS 2
RISK OF TOXICITY

TOXICITY IS DEPENDENT ON DAILY DOSE AND DURATION OF USE. AT RECOMMENDED
DOSES, THE RISK OF TOXICITY UP TO 5 YEARS IS UNDER 1% AND UP TO 10 YEARS IS
UNDER 2%, BUT IT RISES TO ALMOST 20% AFTER 20 YEARS. HOWEVER, EVEN AFTER 20 
YEARS, A PATIENT WITHOUT TOXICITY HAS ONLY A 4% RISK OF CONVERTING IN THE
SUBSEQUENT YEAR.
MAJOR RISK FACTORS

HIGH DOSE AND LONG DURATION OF USE ARE THE MOST SIGNIFICANT RISKS. OTHER
MAJOR FACTORS ARE CONCOMITANT RENAL DISEASE, OR USE OF TAMOXIFEN.
SCREENING SCHEDULE

A BASELINE FUNDUS EXAMINATION SHOULD BE PERFORMED TO RULE OUT PREEXISTING
MACULOPATHY. BEGIN ANNUAL SCREENING AFTER 5 YEARS FOR PATIENTS ON
ACCEPTABLE DOSES AND WITHOUT MAJOR RISK FACTORS.

AAO 2016 RECOMMENDATIONS 3
SCREENING TESTS

THE PRIMARY TESTS: 10-2/30-2 VFS AND SD OCT. THESE SHOULD LOOK BEYOND THE
CENTRAL MACULA IN ASIAN PATIENTS. MFERG CAN PROVIDE OBJECTIVE
CORROBORATION FOR VISUAL FIELDS, AND FAF CAN SHOW DAMAGE
TOPOGRAPHICALLY. 
TOXICITY
RETINOPATHY IS NOT REVERSIBLE, AND THERE IS NO PRESENT THERAPY. RECOGNITION AT
AN EARLY STAGE (BEFORE IT IS VISIBLE IN THE FUNDUS) IS IMPORTANT TO PREVENT CENTRAL
VISUAL LOSS. HOWEVER, QUESTIONABLE TEST RESULTS SHOULD BE REPEATED OR VALIDATED
WITH ADDITIONAL PROCEDURES TO AVOID UNNECESSARY CESSATION OF DRUG.
COUNSELING

PATIENTS AND PRESCRIBING PHYSICIANS SHOULD BE INFORMED ABOUT RISK OF TOXICITY, 
PROPER DOSE LEVELS, AND THE IMPORTANCE OF REGULAR ANNUAL SCREENING.
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AMD
STOP SMOKING
VITAMINS:  AREDS 2 
DRUGS OVER LASER
BEVACIZUMAB, RANIBIZUMAB, AFLIBERCEPT

SURGERY:
RETINAL TRANSLOCATION, IMT, STEM CELLS

THERAPY FOR MUTATIONS IN THAT GENE
ARE RESPONSIBLE FOR EARLY ONSET BLINDNESS FROM LEBER CONGENITAL AMAUROSIS, SOME
FORMS OF RP

DIABETIC RETINOPATHY
PREVENTION: ABCS AND TRACK
SCREENING: YEARLY
TREATMENT:

DRUGS: 
BEVACIZUMAB, RANIBIZUMAB, AFLIBERCEPT, STEROID IMPLANTS

LASER: PRP YES; FOCALS MUCH LESS
SURGERY: SMALLER GAUGE

VITREOUS
VMT: OCRIPLASMIN

RCT: YES 40% SUCCESS RATE (COMMUNITY: 25-30%)
PHAKIC, 1DD OR LESS NO ERM DO BETTER

CONCERNS: 5% HAVE ODD VISION LOSS AND COST ($$$)

FLOATERS:  VITRECTOMY, YAG, DRUGS

RCT: NO, BUT MANY SURGEONS OFFER IT
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ANY QUESTIONS……….


