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From the second a patient walks in the door we are faced with 
making clinical decisions and ultimately solving problems 

• Arise from the chief complaint
• Or identified through the course of the exam
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The Clinical Decisions  

• Why is their vision blurry?

• Are the cataracts responsible for their 
20/40 Va?

• Do we need to increase the minus or 
increase the add?

• Why do they have sandy, burning eyes?

• Do they have diabetic retinopathy?
• Is this ON glaucomatous?

• Is this ON swollen?
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Paying attention to the key fundamentals of the eye exam

• Good case history
– Ocular and medical 

• Detailed and organized exam addressing the key elements
– Skipping any steps can result in missing a key finding

– Use technology as an adjunct to the exam 
• But do NOT substitute technology for doing the exam 

• Make sure the clinical findings explain and fit  the 
“Assessment/Plan” 
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55 yo Caucasian Male

• Presents with sudden onset of floaters RE
– “Feels like I am looking through an oil slick or water”

• BCVA:  20/20 each eye
• CVF:  FTFC OU
• Dilated patient with 1% Tropicamide, 2½%  Neo
• Examines with 90 D and peripheral retina with BIO and 20 D lens
• Notes Weiss Ring and attached retina
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55 yo Caucasian Male

• Diagnosis:  PVD
• Educated regarding signs and symptoms of retinal 

detachment
• Explains need to return immediately if he should see 

these symptoms
• RTC  1 yr
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• Did the OD manage this patient correctly?
• Was there anything else they should have  done?

Clinical Decisions…
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• Was he obligated to do scleral depression?
• Should he have referred this patient to a retinal specialist?

Clinical Decisions…

9 10

11 12
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The rest of the story…
• Patient return about 5 weeks later complaining he can’t see 

out of his right eye for th past 4 days
• Has a macula-off RD
• RD repaired but VA 20/200

65 yo Caucasian Male PVD
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Anatomy of a Malpractice Suite
• Professional care rendered must be below the generally 

accepted standard of care.
• The patient must suffer a loss. 
– Visual

– Emotional 

– Financial.

• A connection must exist between what the clinician failed 
to do and the subsequent loss suffered.
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Avoiding Malpractice Suites

• You have to be able to explain why the vision is not 20/20
– Amblyopia is a diagnosis of exclusion

• When in doubt do an automated visual field
• IOP should be done on all visits
• Make sure patients understand how to take care of their 

contact lenses
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PVD
• 65% of individuals > 65 have PVD
• More common in women
• More common following 

intraocular surgery
• More common following 

inflammation
• More common in aphakes
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PVD
• Retinal tears occur 8-15% of 

eyes with symptomatic PVD
– 90% are superior

• VH occurs in 13-19% of 
symptomatic PVD’s 

• VH + PVD -> 70% will have a 
retinal break

• PVD No VH -> 2-4% will have 
retinal break
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Exam of a Pt with Symptomatic PVD

• Should have a high suspicion of detecting Weis ring
• Should have a high index of suspicion of a possible retinal break
• Clinical exam should be conducted with these suspicions

18
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Clinical Exam of a Patient with A 
Symptomatic PVD

• All the testing and procedures that you would normally do 
with any patient

• Dilated fundus exam
• Look specifically at the anterior vitreous
– Note presence or absence of pigment or cells in the anterior vitreous 

-> tobacco dust, schafer’s sign

• Peripheral extended ophthalmoscopy including scleral 
depression
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Symptoms of Flashes…
PVD NOT Seen

What is your management?

Return with in 3-4 weeks 
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Symptoms of Flashes…
PVD is Seen

What is your management?
Do you bring him back for follow up?
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Management of Acute PVD

• Educate about the Si/Sx of RD

• Return in ~ 4 weeks, then 3-4 months, then annually

With Symptoms
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Sunday

M onday
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Tuesday

Later
Tuesday

Even later 
Tuesday

24
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Wednesday
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Predictive Factors for Poor Visual Outcome

• Initial presenting visual acuity – worse visual acuity
• Duration of the macular detachment 
– Longer the mac-off RD -> worse the visual outcome

• Height of the retinal detachment
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Timing of Macula-Off RD Surgery

• Best visual outcomes are when the surgery is performed within 
7 days of the macular detachment

• Meta-analysis have shown that a delay of more than 3 days 
was associated with statistically worse final visual outcome
– Eyes that had surgery within 3 days averaged a final visual acuity of 

around 20/30 

– Eyes that were operated between 4-7 days averaged a final visual 
acuity of around 20/70. 
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1/25/21
8 weeks after PPV, Endo Laser

20/40
NS Cataract
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Lattice Degeneration as a Routine Finding?

Is this any cause for 
concern?

How do you manage it?
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Lattice Degeneration

• Present 5-20% of the general population
• Localized area of retinal thinning associated 

with a fluid pocket in the overlying cortical 
vitreous

30
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Lattice Degeneration and Risk of RD

• RD develop in 0.7% of eyes with lattice degeneration 
followed for 10.8 yrs

• Eyes with lattice that developed tractional retinal tears 
– 40% occurred in areas not associated with lattice…normal-

appearing retina

Byer NE. Ophthalmology. 1989; 96:1401-1402
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Indications for Prophylactic Treatment of Peripheral Retinal 
Tears and Holes in Symptomatic Patients

Treat
• Horseshoe tears Yes
• Operculated holes Rarely
• Atrophic holes No
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Examining the Retina
The peripheral retina
• It has to be done through a dilated pupil
• Don’t substitute imaging for indirect 

ophthalmoscopy
– Use Imaging as a compliment, but not 

substitute

• Be systematic in your examination
• You should be able to see ora on “all”

gazes
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How About This One…

• 37 y/o Hispanic female presented with a recent onset of blurred vision 
OU X 1 mo – 3 episodes

• Currently taking Rifampin, Ethambutol, Clarithromycin 5 mo prior for 
MAC (Mycobacterium avium complex)
– PCP recommended eye exam when starting meds

• VA:  20/20 RE;  20/25 – corrects to 20/20 LE
– Very low hyperopic correction (+0.25)

• CVF:  FTFC OU,  Pupils:  Normal
• Normal fundus exam
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37 y/o Hispanic Female

• OD recommends patient get glasses

“Present meds do not document any visual problems.”

(No return appointment given)

36
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How Did the OD Do?

• Is there anything else he/she should have done?

37

The Rest of the History

Returns to the OD 7 months later

• Patient continues to have progressive painless loss of vision (PPLOV) –
she says for 2 months

• VA:  20/160 RE;  20/300 LE

• Color vision – “normal”

• Optometrists thinks there is diabetic macular edema (Patient not 
diabetic)
– Orders diabetes work up – comes back as (-)
– RTC 1 week 
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37 y/o Hispanic Female

• OD sends patient to retinal specialist
• Ret specialist can’t find anything but suspects Ethambutolol 

toxicity
• Refers to Neuroophthalmologist
• Diagnosis is confirmed
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What Do You Think?

• Was the OD negligent at the time of the initial exam?
– Never did a visual field
– Color vision not recorded but the Dr. claims he did it

• Was he obligated to do any of these things?
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What Do You Think?

• Was he even aware of the ocular side-effects of this drug?

• Just because you can’t see any ocular problems doesn’t mean it’s 
not there….
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Ethambutol Toxic Neuropathy
• 1st described by Leibold in the 1960’s
• Dose dependent 
• Risk is 6-18% for pts with dose > 30 mg/kg/day (18% at 35 

mg/kg/day) 
• Develops in 1-3% at dose 15-25 mg/kg/day

42
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Anti-tuberculosis drugs

Ethambutol HCL (Myambutol), 
Isoniazid (Laniazid)
Rifampin (Rimactane)

Chelates copper, so the decreased levels 
impair mitochondrial activity of 
axonal transport in optic nerve leading 
to optic neuropathy

Ocular side effects
• Optic neuritis/neuropathy 

and blindness. 
• Change tears, sweat, 

saliva, urine, feces and 
contact lenses a red-
orange color.
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Ethambutol

• TB regimens begin at either 50 mg/kg/day (maximum 4 
grams) for 2 weeks or 25-30 mg/kg/day (maximum 2 
grams) for 3 weeks, and then maintained at 15-20 
mg/kg/day (max 2 grams)

• For MAC regimens the maintenance dose is 15 mg/kg/day 
(maximum 2.5 grams).
– Depending on the species of mycobacteria pts, may be treated 

with a loading dose of 25 mg/kg/day for the first two months of 
therapy (Mandell et al., 2005; Micromedex 2007).
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Anti-tuberculosis drugs
• Ophthalmic examinations are recommended by the PDR every month for doses 

of ethambutol greater than 15mg/kg/day.
• No official standard of care exists in dosages less than 15 mg/kg/day.
• Optic neuropathy can occur at any dose despite regular ophthalmic exams: vision 

loss can be severe and irreversible.
• Obtain a baseline exam to include a visual field test, color vision test, dilated 

fundus and optic nerve exam, and visual acuity.
• If any visual symptoms occur, patients should discontinue the medication and see 

an ophthalmologist. 

45

AOA Guidelines
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What are your/our obligations in deciding if certain medications that a 
patient is taking are affecting the patient’s vision?

47

Systemic Interactions
• At least 76 classes of systemic drugs have been associated with 

ocular side effects
• Drug can interact with and disrupt any step of the biochemical 

process resulting in negative  effects to the ocular tissues
• Drugs may incite an exaggerated immune response within the 

eye
– Uveitis or retinitis  

• Solidified form of the medication may deposition in the tissue 

48
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Systemic Interactions
• Medications may cause alteration of the pigment
– Plaquenil -> Bull’s eye maculopathy

• Pharmacologic toxicity can occur leading to cell death and 
loss of function
– Can affect the optic nerve

• Patient variability may influence and cause unexpected 
effects
– Pharmaceutical studies provide statistical evidence supporting 

appropriate dosage for meds, however individual variation can 
result in unexpected results
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51 y/o White Female 
• 1st presented to OD practice 11/24/09 with blurred vision distance and 

near
– Also typical dry eye symptoms

• Was noted to be on plaquenil 100 mg bid
• BCVA:  20/40 each eye with myopic correction 
– (~ -2.50)

• Color Vision:  3/5
• CVF:  FTFC OU – screening perimetry done
• Fundus:  Normal, screening photo done

Patient Refused Dilation…

50

51 y/o White Female 

Impression
• Dry eye
• Myopia, astigmatism, presbyopia
• Amblyopia, unspecified
• Long-term use of hgh risk medication (plauquenil)
• RTC 1 yr
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51 yo Patient on Plaquenil

• The patient was seen almost yearly over a 3 ½ year period
– A few times she came in early because she felt like glasses were not 

correct – or just not seeing well 

• It is really not clear why VA was 20/40
• Was never dilated
• Never had an OCT
• Never had a visual field
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11/29/10
Impression
• Amblyopia (368.0)
• Long-Term use of high risk medication Plaquenil (V58.69)
• Dry eye (375.15)
Plan
• Pt counseled on the importance of monitoring as directed.  

Advised to wear sun protection out doors, consider OCT at 
next exam with DFE

• RTC 1 year
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6/14/2012

Impression/Plan
• Patient counseled on importance of monitoring as directed
• Advised to wear sun correction
• Consider OCT at next exam with DFE
• …Glasses given, dry eye treated

• RTC 1 year

54
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5/23/2013

• See’s other OD in community
– VA:  20/30 OU

• Orders VF for the next week – 6/10/2013
– Patient returns as directed

55 56

What Went Wrong?

57

Can You Defend This Case?

58

What are your obligations for managing a patient on 
plaquenil?

• What is the risk of having ocular problems 
from plaquenil?

• What testing is necessary?
• How often do you need to follow her?
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Clinical Decision in AMD:

Is there fluid?
What level of AMD is this?

When should I recommend a nutritional supplement?

60
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Is there fluid?

• Without an OCT it can be a very difficult question to answer

62

Olga:  80 y/o Hispanic Female

20/20 each eye

3/19/2014

After Cataract Surgery

63

Central GA

Advanced AM D

Neovascular AMD (nvAMD)

Early AMD Intermediate AMD 53.9%

10-year risk of progression 
for the highest risk category

(AREDS simple scale)3

47.6%

10-year risk of progression 
for the highest risk category

(AREDS simple scale)3

AMD, age-related macular degeneration; AREDS, Age-related Eye Disease Study; GA, geographic atrophy; nvAMD, neovascular AMD.
1. Eye Diseases Prevalence Research Group. Arch Ophthalmol. 2004;122(4):477-485. 2. Ferris FL, et al. Ophthalmology. 2013;120(4):844-851. 3. Chew EY, et al. JAMA 
Ophthalmol. 2014;132(3):272-277. 4. Age-Related Study Disease Study Research Group. Arch Ophthalmol. 2005;123(11):1570-1574. 

AMD Is the Leading Cause of Blindness for Caucasians in the US1

64

Documenting Progression in 
Dry/Atrophic AMD

65

66

The Beckman Committee Classifies AMD Into 4 Stages1

Advanced AMD

No AMD

Neovascular
AMD

Geographic
atrophy

2 
forms

• None or few drupelets (small drusen ≤ 63 µm)
• No AMD pigmentary abnormalities

Early AMD
• Medium drusen > 63 µm and ≤ 125 µm
• No AMD pigmentary abnormalities

• 1 large drusen > 125 µm and/or
• Any AMD pigmentary abnormalities

Intermediate 
AMD

Progression

AMD, age-related macular degeneration.
Ferris FL, et al. Ophthalmology. 2013;120(4):844-851.

66
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The Beckman Committee Classifies AMD Into 4 Stages1

• 1 large drusen > 125 µm and/or
• Any AMD pigmentary abnormalities

Intermediate 
AMD

AMD, age-related macular degeneration.
Ferris FL, et al. Ophthalmology. 2013;120(4):844-851.
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Home Monitoring of AMD

68

Too few patients have ≥20/40 at wet AMD diagnosis

69

Trials IVAN8

41%

CATT7

36%

M ARINA4

14%

ANCHOR2

2%

HARBOR5

24%

VIEW  1&23

4.5%

M ONT 
BLANC1

0%
IRIS6

34%

Proportion of patients with 20/40 at wet AMD diagnosis

References. 1. Larsen M, et al. Ophthalmology. 2012;119(5):992-1000. 2. Brown DM, et al. Ophthalmology. 2009;116(1):57-65. 3. HeierJS, et al. Ophthalmology. 2012;119(12):2537-2548. 4. Rosenfeld PJ, et al. N Engl J Med. 
2006;355(14):1419-1431. 5. BusbeeBG, et al. Ophthalmology. 2013;120(5):1046-1056. 6. Rao P, et al. Ophthalmology. 2018;125(4):522-528.7. Ying GS, et al. Ophthalmology. 2015;122(12):2523-2531. 8. Chakravarthy U, et al; 
IVAN Study Investigators. Ophthalmology. 2012;119(7):1399-1411.

Regardless of clinical trials or the real world, the m ajority of patients start with poor visual acuity (20/63-20/125).1-8
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Baseline VA will predict visual outcomes at year 1
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20/12
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Baseline VA Year 1 VATime

Mean change in visual acuity: Comparison of AMD Treatment Trial (CATT)1,2

Baseline VA Group

82 Letters (>20/25)            82-86 Letters (20/25-20/40)          62-53 Letters (20/50-20/80)
52-38 Letters (20/100-20/160) 37-23 Letters (20/200-20/320) <23 Letters (<20/320)

Legally blind

Regain more vision but cannot 
drive, read, or see faces

Driving threshold

Functional vision

References: 1. Ying GS, et al. Ophthalmology. 2013;120(1):122-129. 2. Ying GS, et al. Ophthalmology. 2015;122(12):2523-2531.

Patients who started with better visual acuity had better vision at year 1.170

al

Importance of Early Detection of “Wet” AMD

71

IRIS Registry confirms baseline VA will predict visual outcomes at year 1

Mean change in visual acuity: IRIS Registry

72

Baseline VA Group

82 Letters (>20/25)            82-86 Letters (20/25-20/40)          62-53 Letters (20/50-20/80)
52-38 Letters (20/100-20/160) 37-23 Letters (20/200-20/320) <23 Letters (<20/320)
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Baseline VA Year 1 VATime

Legally blind

Regain more vision but cannot drive, read, or see faces

Driving threshold

Functional vision

20/80
M ean baseline VA

Reference: Rao P, et al. Ophthalmology. 2018;125(4):522-528.
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What do we know?

73

34% of patients are ≥ 20/40 
at initiation of anti-VEGF 

treatm ent1

20/80
mean VA*
*Per IRIS Registry analysis.

Poor vision increases risk 
of physical injury, depression, 

and anxiety2,3

VA less than 20/80 can lim it:
• Driving

• Reading
• Independence

Patients who start with poor 
vision do not catch up1

References: 1. Rao P, et al. Ophthalmology. 2018;125(4):522-528. 2.Wood JM, et al. Invest Ophthalmol Vis Sci. 2011;52(8):5088-5092. 3. Cimarolli VR, et al. 
ClinOphthalmol. 2015;10:55-63. .

73

Home Monitoring of AMD

74

Artificial distortion
progressively makes the 

elevation smaller

CNV lesion

W hen the elevation caused by CNV is larger than the artificial distortion, 
the patient will preferentially pick this spot of true distortion

Preferential Hyperacuity Perimetry 

75

ForeseeHome helps physicians detect wet AMD earlier:
Real-world performance resembles pivotal trial results

Notal Vision Diagnostic Clinic 
Real-World Data Analysis1

October 2009 – September 2018

Standard care 
(routine visits + 

patient-reported 

changes)

ForeseeHome 
+ standard care 

(PP2) 

62%

94%
P=.003

34%

83%

Standard Care
(IRIS Registry)

ForeseeHome + 
Standard Care Percentage of patients maintaining 

functional vision (20/40 or better) 
with ForeseeHome at time of wet 

AMD diagnosis

AREDS2 HOME Study2

References: 1. Real-World Performance of a Self-Operated Home Monitoring System for Early Detection of Neovascular AMD (ForeseeHome device), presented by Allen Ho, ASRS Meeting 2020 
2. Chew EY, et al. Ophthalmology. 2014;121(2):535-544.

4.4±1.75.6±3.2 Patients testing compliance
Number of tests per week

76

• 2,123 dry AMD patients from 5 retina practices over 10 years followed

• Results:  VA at conversion to wet AMD was 20/39 for ALOFT patients, vs. 
20/83 using current standard of care of office visits and patient self-
reported symptoms alone

• Patients whose conversion to wet AMD detected by ForeseeHome had an 
average VA of 20/32 at 2.7 years of treatment vs. 20/80 after 2 years with 
current standard of care monitoring.

Ophthalm ology Retina April 25, 2022

Remote Monitoring of AMD Vs. Standard of Care Monitoring

77

Remote Monitoring of AMD Vs. Standard of Care Monitoring

• Analysis of Long-term Visual Outcomes of ForeseeHome Remote 
Telemonitoring (ALOFT) study 

• 2,123 dry AMD patients from 5 retina practices over 10 years 
followed

• Results:  VA at conversion to wet AMD was 20/39 for ALOFT 
patients, vs. 20/83 using current standard of care of office visits 
and patient self-reported symptoms alone

• Patients whose conversion to wet AMD detected by ForeseeHome
had an average VA of 20/32 at 2.7 years of treatment vs. 20/80 
after 2 years with current standard of care monitoring.

Ophthalm ology Retina

78
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What’s Next in OCT?

Notal Home-OCT

79 80

Notal Home-OCT vs. Heidelberg Spectralis
(No Averaging) W ith Averaging

Notal Hom e OCT Spectralis

81

When do you recommend a nutritional supplement?

82

When do you recommend a 
nutritional supplement?

83

What do we tell our patients who have genetic 
link to AMD?

53 yo white male
• Father lost central vision from AMD by age 70
• RE macula is normal;  LE has a few small drusen

• What do you tell this patient?
– Genetic testing

– Nutritional supplement

84
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The Dawn of A New Age:

Precision MedicinePersonalized Medicine

85 86

87 88

Genetic Testing for AMD
• Identify those high-risk patients – who 

have the potential to develop AMD
• Determine which patients benefit the 

most from nutritional supplements?
– No prospective clinical trials showing the 

value
• There are retrospective studies but the data 

analysis varies

• Identify patients who may respond better 
to various target therapies

89

AMD Categories 3 and 4 by Treatment Group

30%

20%

10%

0%

40%

0
Years

1 2 3 4 5 6 7

Placebo
Antioxidants
Zinc

Antioxidants + Zinc

P vs. A+Z – p<0.01
P vs. Z – p<0.01

20%

28%

Estimated
Probability

Rates to Advanced AMD

25% Risk Reduction

90



6/2/23

16

How Affective are AREDS Supplements?

• Intermediate AMD -> 50% progression to CNV ~ 10 years
• AREDS reduced the risk by 25%
• So risk of progression goes down from 50% to 40% conversion
• So - overall AREDS reduce the risk by 10% 

91

AREDS Results
Arch of Ophthalmol Oct 2001

• AREDS was unable to determine potential treatment benefits 
among early AMD pts
– Slow progressive trend 
– Not likely to progress to an advance stage of AMD
– These groups make up a large number of our pts

http://www.nei.nih.gov/amd/

92

AREDS Results
Arch of Ophthalmol Oct 2001

• 592 Developed CNV, 257 developed geographic atrophy
• Group 1:  Early AMD (1063 Pts)
– Only 15 progressed over 5 yrs due to CNV or geographic atrophy: 

1.3% probability
Projected 50

– 316 progressed to group 2 and 3
• Group 2 and group 3:  834 total developed CNV

93

Ø 4,000 pts ages 50 to 85 who are at high risk of having 
advanced age-related macular degeneration  randomized

Ø Pts will be randomized into 4 groups
v Placebo; 
v Lutein and zeaxanthin only 
v Fatty acids only 
v Lutein and zeaxanthin plus fatty acids. 

Protocol Number: 07-EI-0025 

94

Randomized
Participants

n=4203

Lutein/Zeaxan-
thin + DHA/EPA

1079

DHA and 
EPA
1068

Control
1012

Lutein and 
Zeaxanthin 

1044

No AREDS
19

AREDS minus 
ß-Carotene

863

Study Design

AREDS 
1148

AREDS minus 
ß-Carotene + Low 

Zinc    825

AREDS 
+ Low Zinc 

689

AREDS
659

AREDS
3036

Not really a control

95

30%

20%

10%

0%

40%

0
Years

1 2 3 4 5

Placebo - AREDS

DHA/EPA
L/Z & DHA/EPA

29%

Estimated
Probability

L/Z

30%

31%31%

Probability of Progression to AAMD

96
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AREDS2 Formulation
• Vitamin C (500 mg)
• Vitamin E (400 IU)
• Beta Carotene (15 mg)
• Lutein (10 mg)/Zeaxanthin (2 mg)
• Zinc (80 mg zinc oxide)
• Copper (2 mg cupric oxide)
• Omega-3 fatty acids (DHA/EPA)

97

98

Current Hypothesis for AMD  Pathophysiology

Oxidative stress Genetic predisposition Environment  

Complement deposition between retinal pigment epithelium (RPE) 
and Bruch’s membrane1

Loss of complement regulation2

Blood-retina barrier breakdown2

Geographic 
atrophy

GA, geographic atrophy; RPE, retinal pigment epithelium.
1. Age-Related Eye Disease Study Research Group. Arch Ophthalmol. 2001;119:1417-1436. 2. Ambati J, et al. Nat Rev Immunol. 
2013;13(6):438-51. 

Dry 

AMD

W et

AMD

98

CFH 

CFI CFBC2C3 

ARMS2 

TIMP3 
COL8A1 

LIPC 
APOE CETP ABCA1 

CF H
CF I
CF B
C2
C3

ARMS 2

TIMP 3
COL8 A1

LIPC
APOE
CE TP
ABC A1

Key Genes Involved in the Development of AMD

Com plem ent

Oxygen M etabolism

Extracellular M atrix

Cholesterol 
M etabolism

99

48 y/o Pilot

• No Sx
• VA 20/15 OU
• Anterior 

Segment: 
Unremarkable

• Fundus

100

48 y/o Asymptomatic Pilot

• VA 20/15 OU
• Anterior Segment: 

Unremarkable
• Fundus

101 102
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Choroidal Nevi
• < 3 mm elevation
• < 3 DD in size
– 95% are less than 2 DD

• Slate gray
• Drusen
• SRF associated with 

drusen
• CNVM

103

Features Suggesting Nevi
• Drusen
• Overlying neurosensory 

detachment
• Choroidal neovascular 

membrane
• Circinate exudate
• Bony pigment spiculing
• Zones of RPE atrophy

104

Choroidal Melanoma

• >3 mm elevation
• Variable pigment
• Multiple areas of orange pigment (lipofuscin)
• Serous fluid (detachment) in absence of drusen
Ø Unequivocal evidence of growth

105 106

Do Choroidal Melanoma’s Develop 
from Pre-Existing Choroidal Nevus

107

Long term ultrasonic follow up of choroidal nevi and their 
transformation to melanomas

• 659 consecutive eyes with choroidal nevi examined between 1984 and 2004

– 165 clinically suspicious nevi were followed clinically w ultrasound
• 17 choroidal nevi (2.6% of all nevi, 10.3% of suspicious nevi) converted to small 

choroidal melanoma
• 1.5 years of follow up were necessary to statistically distinguish between premalignant 

and benign nevi
• No nevus smaller than 1 mm thickness converted to melanoma
• A thickness of > 2 mm and a LBD >7 mm were most predictive of conversion to 

melanoma

Br J Ophthalm ol 2006;90:8 994-998 Published Online

108
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Plaque Radiation 
(Ionizing Radiation)

• Iodine-125 
• Seeds of radioactive 

material implanted 
into a plaque 

• Sewn onto the globe 
and left on for 3 d

• Dosage:  8-10 rads
reach apex, 40-
50,000 reach the 
base

109

Management 
• Flat choroidal nevi:  follow yearly
• Suspicious nevi:  
– photo 
– follow in 6 wks, 3 mo, then  6 mo
– evidence of growth -> early 

melanoma
• Lesions > 3 mm thickness:  probably 

early melanoma
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Molecular Genetics of Ocular Melanomas

• Discoveries in molecular genetics have established that there 
are 2 classes of tumors with distinct molecular signatures

• Class 1 -> carries a low risk of metastasis - less than 10%. 
• Class 2 -> greater than 90% chance of spreading to the liver.

111

Molecular Genetics of Ocular Melanomas

• Via fine needle biopsy transcriptomic profiling can be done 
which can accurately predict which tumors will likely go on 
to develop metastic disease and which won’t…

• This risk may be independent of what type of treatment that 
patient may have had   
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8 y/o Hispanic Female
Routine Eye Exam
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The Typical Scenario…

• Disc elevation….looks like disc elevation
• Blurring of the disc margins
• No optic nerve dysfunction
• Often bilateral…but could be unilateral

How do you differentiate?
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Suspicious Optic Nerves

Pseudoedema vs. True Optic Nerve Edema

What goes into your decision-making process when you decide 
if this patient has true disc edema vs. anomalous nerve?
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Optic nerve head swelling is a common, but 
nonspecific, neuro-ophthalmic sign

It may present as true edema vs. pseudoedema

True edema may arise from a variety causes
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What goes into your decision-making process when you decide if 
this patient has true disc edema vs. anomalous nerve?
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Asymptomatic 10 yo
20/20 OU
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True Disc Edema vs. PseudoEdema

True Disc Edema
• Absent SVP

PseudoEdema
• SVP Present
– Absent in 20% of ‘normals’

• Anomalous branching pattern 
of the retinal vessels 

• Yellow hazy appearance in 
deep peripapillary tissue
– Obscuring border b/w disc and 

retina
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True Disc Edema
• Hyperemia of the nerve –

heightened reddish hugh
– 2°congestion of the micro-

vasculature

• Dilation/telangiectasis of micro-
vasculature and surface capillaries 

PseudoEdema
• Absent hyperemia
• Absent dilation of 

microvasculature on the 
surface of the nerve
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True Disc Edema vs. PseudoEdema

True Disc Edema
• Blurred disc margins
– Occurs at the level of 

RNFL 
– Obscuring retinal vessels 

and junction b/w 
mylinated and 
nonmylinated RNFL  

PseudoEdema
• Blurring disc 

margins result from 
changes occurring at 
the RPE
– Thus retinal vessels 

are clearly seen as 
they cross the disc 
margin
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DDX of PseudoEdema

Elevated Discs
• Disc Drusen/Buried drusen
• Congenitally full disc
– Often hyperopic

• Hyaloid artery remnants
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Papilledema 

• Intracranial mass
• Hydrocephalus
• Idiopathic intracranial hypertension
• Meningitis or encephalitis
• CNS granulomatous or malignant 

transformation
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Optic Disc Edema with Optic Nerve Dysfunction

• AION
• Optic neuritis
• Leber’s hereditary optic neuropathy
• Intraorbital optic nerve compression
• Infiltrative optic neuropathy
• Toxic optic neuropathy
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Buried Disc Drusen

• Scalloped appearance 
to the disc margin

• Disc is not 
hyperemic

• No microvascular
blood vessel 
abnormalities on the 
surface of the nerve
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Buried Disc Drusen

• Anomalous branching 
retinal vessels
– Loops, trifurcations and 

increased branching

• Gray/black change deep 
around the nerve

• 60% of OND patients will 
have visible drusen
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Do you routinely get visual fields on your optic 
nerve drusen patients?
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Optic Nerve Head Drusen and Visual Fields

• 14–51% of children with ONHD have VF defects on automated 
testing

• VF defects more severe with visible ON Drusen
– Arcuate, nasal steps, enlarged blind spots, generalized constriction

• Progression can occur -> very slowly and earlier in life
• Limited data exists on natural history
– Isolated case reports of significant VF
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Final Thoughts?
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