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Refer or relax?

Choroidal Nevi

• Benign tumors

• Collection of bland spindle 
A melanocytes

• The edges are defined but 
not sharply demarcated

• Dark brown or grey 
pigmentation 

• Amelanotic not unusual
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Choroidal Nevi

5%

Choroidal Nevi

• Asymptomatic
– Metamorphopsia/photopsi

as/VF defect 

• Induce secondary changes 
in overlying tissues
– Drusen (~50%)

– RPE changes (~80%)

– SRF (~2%)

– CNV (<1%)

– Lipofuscin (~5%)

– Halo (~1%)
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Does size matter?

• Size, based on COMS, 
is <5 mm x <1 mm

• Small melanoma 5-16 
mm x 1-2.5 (3) mm

• Controversial

• Giant nevi described: 
basal diameter >10mm; 
height 0-4.4mm 

Systemic Associations

• Systemic associations
– Oculodermal melanosis

– Dysplastic nevus syndrome

– Neurofibromatosis
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Differential diagnosis

CHRPE

Choroidal hemangioma

Vortex varix

Subretinal/choroidal

hemorrhage

Differential diagnosis

Choroidal osteoma

Melanocytoma
Choroidal metastases

Combined 
hamartoma RPE

Small 
melanoma
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Melanoma =Nevus + growth + concerning features
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Risk Factors

• Lifetime risk of malignant 
transformation from nevus is about 
1% however increases with age

Drusen absence

Which nevi become melanoma?

To Find  Small Ocular Melanoma Using 
Helpful

Hints

Thickness Fluid Symptoms Orange Margin to 
disc

Ultrasound Halo

Thick Orange Fluids Sometimes Hale Hollow Melanoma Discovery

Thickness Orange 
Pigment

Fluid Symptoms Halo U/S 
Hollowness 

Disc distance

Feature Feature in Nevi that 
progress to 

Melanoma (%)

HR

Thickness > 2mm 19 2

Fluid 27 3

Symptoms 23 2

Orange Pigment 30 3

Margin <3mm to disc 13 2

Ultrasonographic Hollowness 25 3

Halo Absence 7 6
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Which nevi become melanoma?

• 27x greater risk ratio for 5 factors vs. 0 factors

• Growth not guarantee of malignancy

• Drusen are a sign of chronicity (favorable)
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Shields - Chance of Growth at 5 years

Risk Factors

• Shields Combination of clinical factors 
• If zero risk factors: 4% chance of growth/5 years
• If one risk factor: 36% chance of growth/5 years
• If 2 risk factors: >45% chance of growth/5 years
• If all risk factors: >56% chance of growth/5 years

• 27x greater risk ratio for 5 factors v 0 factors

• Growth not guarantee of malignancy
• Drusen are a sign of chronicity (favorable)
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Even with Risk Factors can still Observe

• COMS #5 observational study: 188 Small tumors
• Probability of growth over 5 years: 31%
• Risk factors:

– Orange pigment
– >2mm thickness
– >12 mm basal diameter
– Lack of drusen

• 33% of patients eventually treated
• Melanoma-related mortality 1% over 5 years (majority of 

patients not treated)

Refer or relax?
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When to refer

• Patients with associated 
systemic disorders

• Patients with high risk 
features – thickness, fluid, 
symptoms, orange pigment, 
margin 

• Lack of good features: 
drusen, halo

• Atypical pigmentation

• Overall risk is low

Uveal 
Melanoma
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Spectrum of Uveal Melanoma

Uveal 

melanoma

iris melanoma CB melanoma

choroidal
melanoma

Epidemiology
• 5% of all 

melanomas in the 
US

• most common 
primary IO tumor 
in adults

• 6 cases/million

1500 cases 
per year in US
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Risk Factors

• 50-70 years
• women=men
• Caucasian
• light hair and eyes
• sun exposure

Clinical Diagnosis

>99% accuracy

Fundoscopy
+

ultrasound
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Predisposing conditions
Choroidal nevi Melanocytoma

Ocular Melanocytosis 
AKA nevus of ota

Dysplastic Nevus
Syndrome

NF1

TimelinePre-1960s:
Enucleation as 
primary therapy

20% 
misdiagnosis 
rate

1970s:
Zimmerman 
hypothesis: 
enucleation 
caused tumor 
spread

1950-70s: cobalt-60, Iridium-192, 
Ruthenium-106, Iodine-125 and 
Palladium-103 were popularized, 
first in Europe

1985-86: 
prospective 
COMS trials 
designed

Funded by NEI
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COMS
Collaborative Ocular Melanoma Study

Large

Enuc XRT  + Enuc

@ 5 years equal 
survival

60% mortality

Medium

Enuc Brachy

@ 5 years equal survival

20% mortality 

10% metastases

0.3% 
misdiagnosis

10% recurrence

Small

Observation

@ 5 years

1% mortality

1‐2.5 mm

5‐16 mm

2.5‐10 mm

Larger than 
medium

disc

= +
=

5‐16 mm

Height 2.5‐10 mm
Base <16 mm

Height 1‐2.5 mm
Base 5‐16 mm

Height >10
Base >16

TimelinePre‐1960s:
Enucleation as 
primary therapy
20% 

misdiagnosis rate

1970s:
Zimmerman 
hypothesis: 
enucleation caused 
tumor spread

1950‐70s: cobalt‐60, Iridium‐192, 
Ruthenium‐106, Iodine‐125 and 
Palladium 103 were popularized, first 
in Europe

1985‐86: 
prospective COMS 
trials designed

Funded by NEI

1975: Proton Beam 
irradiation at the 
Harvard Cyclotron –
by mid 2000s 20 
centers worldwide
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Proton Beam
• charged particle 

irradiation

• Advantages:

– cover tumor with 
minimal scatter

– Uniform dose of 
irradiation

– Sharp treatment 
margins

– May minimize 
toxicity to other 
structures

• tantalum markers as 
reference 

• 70 CGy in 5 
treatments over 7‐10 
days (1‐4 min)

Brachytherapy vs Proton Beam Irradiation:  
fairly equivalent modalities

Brachytherapy

• Slightly higher recurrence 
rate (2-10%)

• Best for 
anterior/peripheral tumors

• 10 mm is maximum 
thickness (debatable)

• Two procedures 
(insertion/removal)

Proton Beam Irradiation
• Slightly lower recurrence 

rate (2-5%)
• Advantage for posterior 

tumors (peripapillary
tumors)

• Can treat slightly larger 
tumors

• Higher risk of neovascular
glaucoma (15-30%)

• External side effects
• More subretinal fluid
• ? Better visual outcomes
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Brachytherapy vs Proton Beam Irradiation:  
fairly equivalent modalities

Brachytherapy

• Slightly higher recurrence 
rate (2-10%)

• Best for 
anterior/peripheral tumors

• 10 mm is maximum 
thickness

• Two procedures 
(insertion/removal)

Proton Beam Irradiation
• Slightly lower recurrence 

rate (2-5%)
• Advantage for posterior 

tumors (peripapillary
tumors)

• Can treat slightly larger 
tumors

• Higher risk of neovascular
glaucoma (15-30%)

• External side effects
• More subretinal fluid
• ? Better visual outcomes

TimelinePre‐1960s:
Enucleation as 
primary therapy
20% 

misdiagnosis rate

1970s:
Zimmerman 
hypothesis: 
enucleation caused 
tumor spread

1950‐70s: cobalt‐60, Iridium‐192, 
Ruthenium‐106, Iodine‐125 and 
Palladium 103 were popularized, first 
in Europe

1985‐86: 
prospective COMS 
trials designed

Funded by NEI

1975: Proton Beam 
irradiation at the 
Harvard Cyclotron –
by mid 2000s 20 
centers worldwide

1989‐
present:
USC Eye 
Physics 
Plaque
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Eye Physics plaques:

• Custom designed 
plaques
– Thinner profile (<2 

mm), curved to fit 
the globe

– Variable shapes

– Slotted design

– Collimation 
prevents scatter

Eye Physics® plaques: 
3-D computer modeling process

1. Tumor margins 
outlined on a 
retinal surface map

2. Ultrasound 
for tumor 
dimensions 

3. CT/MRI 
localizes 
landmarks

4. 3-D overlay 
for plaque 
dosimetry
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Eye Physics® plaques:

• Dosimetry:
• optimize tumor coverage
• minimizing exposure to 

critical ocular structures
– Size and shape of plaque
– Location and number of 

seeds

• Suture coordinate system
– Location of plaque eyelets:
– Meridian clock hours
– Chord distance from limbus

Toric Marker
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Baseline Characteristics: 
COMS vs. USC
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Tumor Control: 
COMS vs. USC

Ocular Outcomes: 
COMS vs. USC
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Outcomes of Medium sized choroidal melanomas treated 
with USC Eye Physics plaques: a 20 year Review.

• USC outcomes comparable to COMS data:
– Tumor recurrence
– Enucleation
– Survival
– Visual status

• Eye Physics technique for ocular 
brachytherapy:
– simplifies the process of plaque placement
– Is a valid and accurate method for treating 

medium-sized choroidal melanomas

FNAB
• 26 gene assay for uveal melanoma 

(Harbour’s lab at Wash University)

• FNAB taken prior to plaque or enucleation

• Classifies UM metastatic risk
– Low (Class 1a)

Intermediate (Class 1b) 
– High (Class 2)

• BAP1 correlates better than GNAQ
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Onken, et al. 2004. Gene expression profiling in uveal melanoma reveals two molecular classes and predicts metastatic death. Cancer Res 2004;64

Blue asterisk is 
ch 3 
downregulated, 
red asterisk ch 8 
up regulated

Class 2 tumors: blue 
downregulated, red 
upregulated

Decision Dx UM
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Age

Tumor 
Thickness

Chromosome 3

Ciliary 
Body

Tumor 
Diameter

GEP Class

Metastasis-free Survival

PRAME
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Melanoma Summary

• Choroidal melanoma rare
• Treatment depends on size, location 
and visual potential
• Metastatic work up at diagnosis 
focusing on the liver
• USC Eye Physics plaques allow for 
pre-operative plaque localization 
• gene expression profiling classifies 
risk
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