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Ultra wide-field imaging as a screening tool to assess elevation of
choroidal nevomelanocytic lesions using the red and green colour
channels
Zaria Ali1, Jane Gray5, Mandeep Sagoo2, 3, Konstantinos Balaskas1, 4.
1
Medical Retina, Manchester Royal Eye Hospital, Central Manchester
University Hospitals NHS Foundation Trust, Manchester, United
Kingdom; 2Ocular Oncology, Retinoblastoma & Medical Retina,
Moorfields Eye Hospital, London, United Kingdom; 3UCL, Institute
of Ophthalmology, London, United Kingdom; 4School of Medicine,
The University of Manchester, Manchester, United Kingdom; 5Ocular
Imaging and Angiography, Manchester Royal Eye Hospital, Central
Manchester University Hospitals NHS Foundation Trust, Manchester,
United Kingdom.
Purpose: Choroidal naevi are common and are often referred to
secondary services due to the difficulty of differentiating them from
small ocular melanoma and the risk of malignant transformation.
A common imaging modality used in diagnosis and monitoring of
naevi is ultra wide-field imaging. The Optos colour imaging (Optos
plc, Dunfermline, Scotland) allows reviewing images in both a ‘red
channel’ and ‘green channel’. We investigated whether elevation, a
risk factor for malignant transformation, may be detected using these
channels.
Methods: We report on a retrospective observational case-series.
Included patients had a choroidal nevomelanocutic lesion with
elevation detectable on ultrasound (USS) who also underwent ultra
wide-field imaging using the Optos California and 200Tx (Optos plc,
Dunfermline, Scotland). A total of 32 patients with lesions detectable
on USS were included. A further 25 patients with flat naevi imaged
with ultra wide-field served as a control group.
Results: Mean thickness of elevated choroidal naevi was 1.04mm
(+/- 1.08mm). 87.5% of lesions were benign choroidal naevi,
9.4% indeterminate nevomelanocytic lesions and 3.1% presumed
melanoma. 37.5% of patients with elevation also had orange pigment.
Drusen and sclerosis appeared bright on both red and green channels.
When viewed through the red channel all lesions appeared dark.
When viewed through the green channel all flat naevi and naevi less
than 1mm thick were not visible. However lesionsi with elevation
1mm or greater on USS were visible on the green channel (p=0.0014)
showing a bright signal. There is no statistical difference between
elevated lesions appearing bright in those with orange pigment and
those without orange pigment (p=0.2374).
Conclusions: Use of the red and green channels on ultra wide-field
imaging could offer an easy and accurate way of distinguishing
between flat choroidal naevi and those elevated by 1mm or more.
This could serve as an effective referral refinement system to identify
nevomelanocytic lesions warranting a further USS assessment.
This could contribute to alleviating capacity strains on ocular
oncology clinics and serve as a reliable screening tool for general
ophthalmology practices.

1A - Flat naevus
1B - Red channel: naevus dark
1C - Green channel: Naevus not visible.
1D - Elevated naevus
1E - Red channel: Naevus dark
1F - Green channel: Naevus bright
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Ultrasonography of silicone oil filled eyes and correlation
between uveal melanoma thickness measurements with and
without silicone oil in the vitreous cavity
Sanket U. Shah1, Robert Almanzor1, Colin A. McCannel1, 2,
Tara A. McCannel1, 2. 1Ophthalmology, Stein Eye Institute, University
of California Los Angeles, Los Angeles, CA; 2Ophthalmology,
Doheny Eye Institute, University of California Los Angeles, Los
Angeles, CA.
Purpose: Although silicone oil 1000 centistokes has been
demonstrated to reduce the risk of radiation retinopathy from
iodine-125 brachytherapy of uveal melanoma, the feasibility of
ultrasonography and measuring tumor thickness in silicone oil filled
eyes is unknown. The purpose of this retrospective clinical study was
to demonstrate feasibility of ultrasonography in silicone oil filled
eyes, and to compare ultrasonographic thickness measurement of
uveal melanoma in eyes with (To) and without (T) silicone oil in the
vitreous cavity.
Methods: Sixty-nine uveal melanoma patients who underwent
vitrectomy with silicone oil 1000 centistokes placement in
the vitreous cavity for radiation attenuation were included.
Ultrasonographic thickness measurements in millimeters To and
T were performed, either at the time of silicone oil placement or
removal from the vitreous cavity. Correlation between To and T was
statistically evaluated. Effect of various factors on the strength of
correlation was assessed.
Results: Of 69 patients included in the study, ultrasonographic
thickness measurement was feasible at all instances attempted
and were recorded at silicone oil placement (before and after oil
placement) in 65, and at silicone oil removal (before and after oil
removal) in 46 patients. The technique of ultrasonography in silicone
oil filled eye is described. In these 111 thickness measurements,
thickness (mean ± SD) To was 3.1 ± 1.4 mm, and T was 4.1 ± 2.3
mm. The duration (mean ± SD) between these measurements was 143
± 115 days. Statistical analysis showed a strong correlation (Pearson
correlation coefficient 0.875, p<0.0001) between the two thickness
measurements. The relation between the two measurements is given
by: To = 0.8 + (0.6*T), with p<0.0001 and R-squared = 0.765 using
linear regression analysis. Baseline ultrasonographic tumor thickness
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had a strong effect, tumor epicenter location had a mild effect, and
the duration between two measurements had no effect on the strength
of correlation between To and T.
Conclusions: Obtaining ultrasonographic thickness measurements
of uveal melanoma in silicone oil filled eyes was feasible and
significantly correlated with tumor thickness obtained without the
silicone oil, both before silicone oil placement and after silicone oil
removal.
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Fine Needle Aspiration for Suspected Uveal Metastases
claudine Bellerive1, Charles V. Biscotti1, Nakul Singh2,
Arun D. Singh1. 1Ocular Oncology, Cole Eye Institute, Cleveland
Clinic, Cleveland, OH; 2Case Western Reserve University, Cleveland,
OH.
Purpose: Fine needle aspiration (FNA) has widespread acceptance
as a diagnostic test in the evaluation of intraocular masses, albeit
indicated in only a small minority of cases. One such indication is the
confirmation of a clinical suspicion of uveal metastasis. We analyzed
our experience in this clinical setting to assess the effectiveness of
FNA technique, which includes liquid-based cellular processing.
Methods: Twenty-eight consecutive patients presenting with
suspected uveal metastasis were selected. The aspirates were
performed using 25-gauge needle attached by tubing to a 5 ml
syringe. Aspirate samples were visually inspected for adequacy, and
then transferred to 30 ml CytoLyt® (Cytyc, Marlborough, MA).
Subsequent ThinPrep® processing yielded at least one alcohol
fixed Papanicolaou stained slide per case. Each aspirate sample was
classified into the following categories: positive, atypical, negative
or non-diagnostic. The “non-diagnostic” criterion was applied
when atypical or malignant cells were not identified and yet there
were insufficient cells for a “negative” interpretation (absence of
metastasis). The electronic medical records provided all clinical data.
Results: The study group included 16 men and 12 women ranging
from 27 to 85 years of age. Cytological interpretations were
positive in 19 cases (68%), atypical in 2 cases (7%), negative in
4 cases (14%), and non-diagnostic in 3 cases (11%). The positive
cases included 9 adenocarcinomas, 3 uveal lymphomas, 3 small
cell carcinomas, 3 non-small cell carcinomas, and 1 metastatic
paraganglioma. Both of the atypical cases were suspicious for
non-Hodgkin lymphoma (NHL), including 1 vitreoretinal large
cell NHL and 1 uveal low grade NHL. The 4 negative cases
included 1 cryptococcosis, 1 inflammatory lesion that resolved
spontaneously, and 2 inflammatory aspirates that subsequently
proved to be metastatic adenocarcinoma. The 3 non-diagnostic cases
included 1 schwannoma, 1 low grade uveal NHL and 1 metastatic
adenocarcinoma. The overall sensitivity for FNA in cases of
suspected uveal metastasis was 87.5%, with a specificity of 100%.
Conclusions: In our experience, FNA effectively confirms a clinical
impression of uveal metastasis. Sixteen (84%) of 19 aspirates, from
metastatic lesions, provided definitive diagnoses.
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Therapeutics (I), Aura Biosciences (S), Castle Biosciences (C),
Iconic Therapeutics (S), Risk calculator for vision loss following
brachytherapy (P)

Support: This study was supported in part by the NIH-NEI P30
Core Grant (IP30EY025585-01A1) and Unrestricted Grant from
The Research to Prevent Blindness, Inc., awarded to the Cole Eye
Institute.
Program Number: 4404 Poster Board Number: A0263
Presentation Time: 11:00 AM–12:45 PM
Surgical Techniques, Indications, and Outcomes of Transvitreal
Biopsy for Uveal Melanoma
Laura Snyder1, Anthony B. Daniels1, 2. 1Department of Ophthalmology
& Visual Sciences, Vanderbilt University Medical Center, Nashville,
TN; 2Vanderbilt-Ingram Cancer Center and Departments of Cancer
Biology and Radiation Oncology, Vanderbilt University Medical
Center, Nashville, TN.
Purpose: Controversy exists regarding the best method for biopsy of
uveal melanoma (UM). We aim to evaluate the success and safety of
a novel transvitreal biopsy technique by retrospectively evaluating
the characteristics of tumors for which the procedure was performed,
complications from the procedure and success for obtaining sample
for prognostic genetic profiling
Methods: Medical records for 100 consecutive cases of UM
diagnosed between 2013 and 2016 were reviewed. Records were
analyzed for tumor size, location, primary treatment, method of
biopsy and any complications thereof. Patients were stratified by
treatment modality and biopsy status. Characteristics of patients
who underwent biopsy were noted including examination of tumor
size, location, or presence of subretinal fluid; to see if these affected
surgeon preference for biopsy modality.
Results: Ninety-nine consecutive patients aged 24.6 – 88.6
years (mean 63.1) were diagnosed with 100 UMs (one eye had 2
melanomas). There were 39 small, 31 medium, and 29 large tumors
at diagnosis with the majority (n=60) posterior to the equator. Fiftytwo patients underwent biopsy (26 transvitreal, 22 transscleral, 4
transcorneal). Transvitreal biopsies were more common in patients
with small (n=15; p<0.0001), posterior (n=18; p<0.0001) tumors.
Of the 26 patients who had transvitreal biopsy, intraoperatively
20 (76.9%) had a clot or small trickle of blood at the biopsy site,
8 (30.8%) had small localized subretinal hemorrhage, 4 (15.4%)
had small vitreous hemorrhage, and 1 (3.8%) had small choroidal
detachments. When subretinal hemorrhage occurred, it was almost
always into a pre-existing pocket of subretinal fluid (p=0.0093).
However, the presence of subretinal fluid was not associated with the
decision to proceed with any biopsy (p=0.36) or transvitreal biopsy
specifically (p=1.00) By 3 months, almost all subretinal and vitreous
hemorrhage resolved. There were no cases of iatrogenic retinal
detachment or extraocular tumor spread. Gene expression profiling
class could be determined in all samples.
Conclusions: This technique is best used for small or posterior
tumors, or small anterior tumors. Complications were minor, and
yields for genetic prognosis were adequate in all cases. The presence
of subretinal fluid is a relative contraindication, because it may lead
to subretinal hemorrhage in the fluid pocket.
Commercial Relationships: Laura Snyder, None;
Anthony B. Daniels, None
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Comparison of Cytology Yield of FNAB of Melanocytic Uveal
Tumors Diagnosed Clinically as Uveal Melanoma Using 25g
versus 27g Needles
Zelia M. Correa, Cassandra Skinner, James J. Augsburger.
Ophthalmology, University of Cincinnati, Terrace Park, OH.
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Purpose: Evaluate whether FNAB of clinically diagnosed primary
uveal melanomas (PUM) using 27 g biopsy needles yields aspirates
that are similar to those obtained by FNAB using 25 g biopsy needles
for cytopathological classification of the tumor.
Methods: IRB-approved clinical investigation of FNABs of 32
consecutive patients with PUM in which needles of different
gauges (25 and 27) were used to sample distinct tumor sites. Each
tumor was sampled at 3 adjacent sites. The first site was sampled
with a 27 g needle, and the aspirate obtained in this sampling was
submitted for gene expression profile testing. The second and third
sites were sampled consecutively with a 27 g and 25 g needles, but
these aspirates were submitted for cytology. The principal endpoints
evaluated were sufficiency of the aspirates obtained using the
different caliber needles and melanoma cytopathology in the two
aspirates.
Results: The 32 studied patients ranged in age from 28 - 87 years
(mean= 65.2 yr). Eightee patients were women. Seventeen tumors
were exclusively choroidal, 6 ciliochoroidal, 7 iridociliochoroidal,
and 2 were exclusively iridic. Tumors ranged in size from 3.3 mm
to 23 mm in largest basal diameter (mean LBD 13.2 mm) and from
0.5 mm to 12 mm in maximal thickness (mean thickness 6.4 mm).
The aspirates obtained using the different caliber needles were
sufficient for cytopathological diagnosis and classification in 31 of
the 32 cases (96.9%). The single case that yielded an insufficient
aspirate for cytopathological diagnosis using 27 g and 25 g needles.
Cytopathological classification was identical in the two aspirates
in all 31 cases that yielded sufficient aspirates. The obtained
melanocytic tumor cells were classified as spindle melanoma cells in
14, mixed spindle and epithelioid melanoma cells in 14, epithelioid
melanoma cells in 1, and nevus cells in 2. The only difference
between the 25 g and 27 g aspirates was a greater amount of blood
and fibrinous debris in the 25 g cases.
Conclusions: FNAB aspirates obtained using 27 g biopsy needles
appear sufficient for cytopathological and GEP classifications of
PUM in the vast majority of cases. 25 g needles appear to cause more
bleeding but generally do not increase the yield of tumor cells.

Side-by-side image of 25 g and 27 g needles used for FNAB.
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Cytologic correlation with Gene Expression Profile in Uveal
Melanoma (UM) Fine Needle Aspiration Biopsies (FNA)
Juan Ortiz3, Amy C. Schefler1, 2, Harris C. Sultan4, 2, Mukul Divatia3,
Patricia Chevez-Barrios3, 5. 1Retina Consultants of Houston, Houston,
TX; 2Blanton Eye Institute, Houston Methodist Hospital, Houston,
TX; 3Pathology and Genomic Medicine and Blanton Eye Institute,
Houston Methodist Hospital, Houston, TX; 4Ophthalmology,
University of Texas Medical Branch, Galveston, TX; 5Pathology and
Laboratory Medicine and Ophthalmology, Weill Cornell Medical
College, Houston, TX.
Purpose: Over the past 10 years, gene expression profiling (GEP)
has been used to estimate the risk for metastatic death in UM.
However, inaccurate genomic results can be obtained if normal tissue
is inadvertently analyzed or due to tumor heterogeneity. Our group
reported on the role of on-site rapid cytologic evaluation to minimize
these errors. In this study, we examine the significance of cytologic
identification of epithelioid cells (predictor of poor prognosis) related
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to the GEP prognostic classes (1A=good, 1B=intermediate, 2=poor)
and patient outcomes.
Methods: This was a retrospective review of 82 consecutive patients
diagnosed with UM between 2013-16 who underwent FNA biopsy
at the time of brachytherapy. Review of the clinical variables,
GEP results, and detailed analysis of the morphology of the cells
in cytological samples was performed. The association between
morphologic features, GEP classification, and vital status was
assessed.
Results: Sixty six of 82 cases of UM in this series had complete
cytology and GEP results available for analysis (mean follow up:
1.3 years; 0.1-3.8). The remainder were excluded due to inadequate
clinical, morphologic, or GEP data, or inadequate follow up.
Chi-square analysis demonstrated overall consistency between the
cytology and GEP (p=0.027). Analysis of morphology along with
GEP class demonstrated disparity in 27/65 cases (41%) (see Table).
Conclusions: In our study, 27 patients (41%) had some disparity
between morphologic features and GEP, two of whom died of
metastatic disease. Our preliminary data suggests that in a subset of
cases, identification of epithelioid cells during FNAB adds valuable
prognostic data to GEP by providing independent information
especially in the rare cases with low discriminant value or
unavailable GEP and support previous reports of tumor heterogeneity.
Longer follow up of this cohort will establish survival outcomes in
the remainder of discordant cases and prospective trials should be
initiated to validate these findings.
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Relationship between traditional clinical risk factors and GEP
classification for uveal melanoma
Ryan Kim1, Brandon Nguyen2, Maria E. Bretana2, Eric Kegley2,
Amy C. Schefler2. 1McGovern Medical School, University of Texas
Health Science Center at Houston, Houston, TX; 2Retina Consultants
of Houston, Houston, TX.
Purpose: To examine the association between traditional clinical
high-risk features of choroidal nevi/small uveal melanoma and
genomic analysis with the gene expression profile (GEP) assay.
Methods: This was a retrospective, single-center, observational
case-series that included patients with small to medium-sized uveal
melanomas treated from 2012-2016 with adequate data for analysis.
A total of 83 patients were identified to have met the criteria for the
study. Patients were clinically examined for the following clinical
risk factors: drusen/retinal pigment epithelium (RPE) changes,
vascularity on B-scan ultrasound, internal reflectivity on A-scan
ultrasound, subretinal fluid (SRF), orange pigment, and apical tumor
height. A point system was created to assess the degree of high-risk
features each tumor had: one point was given each for a tumor height
greater than or equal to 2 mm, lack of drusen/RPE changes, presence
of vascularity, a low to medium internal reflectivity, presence of SRF,
and orange pigment for a total of six possible points. The association
of the clinical risk score with the GEP classification (1A, 1B, 2) was
then assessed statistically using the Chi-Square Test and the Fisher
Exact Test.

Results: Sixty-nine patients had complete data on clinical risk
factors and were included in the final analysis. Thirty-two patients
were classified as GEP Class 1A; 15 as Class 1B; and 22 as Class
2. Tumors with a Class 2 GEP signature were more likely to lack
drusen/RPE changes than Class 1A tumors (p<0.001) and 1B tumors
(p=0.02). All other clinical risk factors as well as a cumulative total
risk score did not have a statistically significant association with GEP
signature.
Conclusions: In this cohort, lack of drusen/RPE changes was
statistically significantly associated with GEP Class 2 lesions. Other
than this feature, no other traditional clinical high-risk features were
associated with GEP Class. Larger studies are needed, but clinicians
should keep in mind that modern genomic data is much more
predictive of metastatic death than traditional clinical funduscopic
assessment in uveal melanoma patients.
Commercial Relationships: Ryan Kim, None; Brandon Nguyen,
None; Maria E. Bretana, None; Eric Kegley, None;
Amy C. Schefler, None
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Is discriminant score associated with GEP class in DecisionDxUM test important prognostically?
Cassandra C. Skinner, James J. Augsburger, Zelia M. Correa.
Ophthalmology, University of Cincinnati, Cincinnati, OH.
Purpose: When the result of prognostic gene expression profile
(GEP) testing of a uveal melanoma using the DecisionDx-UM test
is reported, the GEP class assigned to the tumor is associated with a
discriminant score. The higher the absolute value of this discriminant
score, the greater the alleged strength of the assignment of the tumor
to the reported GEP class. We designed a study to determine whether
this discriminant score holds any prognostic significance above that
conveyed by the GEP class assignment.
Methods: The authors identified cases of posterior uveal melanoma
evaluated by fine needle aspiration biopsy prior to or at the time of
initial treatment of the intraocular tumor (9/2007 through 8/2015) and
divided them initially into GEP Class 1 and GEP Class 2 subgroups.
Within each subgroup, they subdivided the cases into four quartiles
determined by the discriminant scores associated with the GEP Class
assignment. They computed and compared actuarial event rate curves
for death from metastatic melanoma for the patients in those four
subdivisions of the two GEP Class subgroups.
Results: The total study group consisted of 560 cases. Of these,
391 (69.8%) were GEP Class 1 and 169 (30.2%) were GEP Class 2.
The mean largest basal diameter and thickness of the tumors in the
GEP Class 2 subgoup (13.5 mm, 6.6 mm) were substantially larger
than these dimensions of the tumors in the GEP Class 1 subgroup
(11.1 mm, 5.1 mm). The GEP Class 2 group included a substantially
greater proportion of posterior tumors involving the ciliary body
(42.6%) than did the GEP Class 1 subgroup (19.2%). The cumulative
actuarial probability of death from metastatic melanoma at 6 years
was substantially higher in the Class 2 subgroup (0.51) than in the
Class 1 subgroup (0.12). The cumulative actuarial survival curves of
the discriminant score subdivisions of cases in the Class 2 subgroup
were not significantly different from one another; however, the
lowest quartile discriminant score subdivision of the GEP Class 1
subgroup exhibited a substantially higher cumulative 6-yr probability
of melanoma-related death (0.25) than any of the other three quartile
subdivisions.
Conclusions: GEP Class 1 uveal melanomas associated with a low
discriminant score may have a higher probability of metastasis and
metastatic death than GEP Class 1 tumors associated with a higher
discriminant score.
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Metastatic Uveal Melanoma in the Liver Exhibit Two Distinct
Patterns with Different Growth Kinetics
Albert Liao1, Pardeep Mittal2, Yi Jiang3, Hans E. Grossniklaus1.
1
Emory Eye Center, Emory University School of Medicine, Atlanta,
GA; 2Radiology and Imaging Services, Emory University School of
Medicine, Atlanta, GA; 3Mathematics and Statistics, Georgia State
University, Atlanta, GA.
Purpose: The optimal time interval for detecting the presence of
metastatic uveal melanoma in the liver after primary treatment in
the eye is unknown. Previous mathematical models and growth rate
extrapolations addressing this question relied on the assumption
that there is a homogenous population of cancer cells demonstrating
exponential growth. We have shown that there are two distinct forms
of metastatic uveal melanoma growth: nodular and infiltrative.
We hypothesize that the growth kinetics of these two patterns, as
measured using doubling time, are different from each other.
Methods: A total of 57 liver lesions (nodular = 40; infiltrative = 17)
among 15 patients, with a diagnosis of metastatic uveal melanoma
in the liver from January 1st 2008 to October 31st 2016, were tracked
using MRI scans. Tumor diameter was measured over time. Both
infiltrative and nodular tumor doubling times were calculated from
these measurements using modified Schwartz’s formula. Two-tailed
Student’s t-test and linear regression modeling was used for statistical
analysis.
Results: Mean average doubling time for infiltrative form of
metastatic uveal melanoma was 51.94 days (95% CI: 33.36 – 70.52
days), significantly less than the nodular form, which was 106.98
days (95% CI: 82.77 – 131.2 days) (p=.0005). Doubling times for
both nodular and infiltrative forms do not appear to be correlated
with primary tumor volume (R2 = .2391 and .1665, respectively) or
metastatic tumor volume (R2 = .0554 and .1176, respectively).
Conclusions: Our results are consistent with the hypothesis that
in metastatic uveal melanoma to the liver, the infiltrative pattern
exhibits different growth kinetics compared to the nodular pattern,
independent of primary tumor size or metastatic tumor size. Our
previous studies of human tissue and animal models have shown
differences in the liver microenvironment in the infiltrative versus
nodular pattern of uveal melanoma hepatic metastasis. We propose
to develop two different mathematical models for infiltrative versus
nodular metastatic uveal melanoma to the liver and to determine
rational follow-up periods for imaging for hepatic metastases after
primary tumor treatment.

MRI with contrast of the nodular pattern of metastatic uveal
melanoma in the liver

MRI with contrast of the infiltrative pattern of metastatic uveal
melanoma in the liver
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Mushroom shaped choroidal lesions other than melanoma
Jerry A. Shields, Carol L. Shields. Oncology Service, Wills Eye
Hospital, Philadelphia, PA.
Purpose: There is a general belief that a mushroom shaped fundus
mass is highly suggestive, or even pathognomonic, of a uveal
melanoma.
Methods: We reviewed the charts of patients referred to an
Ocular Oncology Service with lesions that were coded as having a
mushroom shape clinically and with ultrasonography, but who proved
on further evaluation to have lesions other than uveal melanoma. We
also reviewed the literature on other similar cases.
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Results: A total of 14 conditions, other than melanoma, that had
a mushroom configuration were identified. Those seen personally
by the authors included adenocarcinoma of the retinal pigment
epithelium, metastatic lung cancer, late recurrence of retinoblastoma,
ciliary body leiomyoma and a mycotic abscess. Those shared with
us by colleagues and/or cited in the literature included metastatic
lung cancer, metastatic thyroid cancer, ciliary body schwannoma,
choroidal hemangioma, age related macular degeneration, mycotic
fungal abscess, retinal vasoproliferative tumor, solitary fibrous tumor
of sclera, and idiopathic fibrovascular proliferation.
Conclusions: There are well-established cases of lesions other than
uveal melanoma that can assume a mushroom configuration clinically
and with ultrasonography. Clinicians should be aware of the these
mushroom shaped pseudomelanomas in order to make an accurate
diagnosis and avoid inappropriate management.
Commercial Relationships: Jerry A. Shields, None;
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Uveal Melanoma: 5 Year Update on Incidence, Treatment, and
Survival (SEER 1973-2013)
Mary E. Aronow1, Allan K. Topham2, Arun D. Singh3. 1Wilmer Eye
Institute, Johns Hopkins, Baltimore, MD; 2Coalition of National
Cancer Cooperative Group Inc., Philadelphia, PA; 3Cole Eye Institute,
Cleveland Clinic, Cleveland, OH.
Purpose: As newer therapies evolve, there is a priority to establish
baseline data for trends in uveal melanoma using population-based
registries. The Survival, Epidemiology, and End Results (SEER)
Program provides the most authoritative source of longitudinal
epidemiological trends of uveal melanoma that can be meaningfully
compared with future studies. The purpose of the present study
is to analyze trends in incidence, treatment, and survival of uveal
melanoma in the United States over the 41-year period from 1973 to
2013.
Methods: We performed a systematic review of existing databases
from the Surveillance, Epidemiology, and End Results (SEER)
program in the United States from 1973 to 2013. Patients with
primary uveal melanoma were identified using International
Classification of Disease for Oncology [ICD-O-2] codes including:
C69.3 [choroid], C69.4 [ciliary body and iris], and C69.2 [retina].
Trends in age-adjusted incidence, treatment, and 5-year relative
survival were calculated using chi-square test and 95% confidence
intervals (CI). Age-adjusted incidence, treatment selection (surgery,
or radiation), and 5-year relative survival were analyzed.
Results: A total of 4,999 patients with uveal melanoma were
identified. The majority (97.8%) were reported by hospital inpatient/
outpatient clinics. Histopathologic confirmation was available in
67.8% of cases. The mean age-adjusted incidence of uveal melanoma
in the United States was 5.2 per million (5.0 -5.4; 95% CI). There
was a decline in the percentage of patients treated with surgery
alone (94.2% from 1973-1975 versus 24.7% from 2012-2013).
A corresponding increase was observed in radiation as primary
treatment selection (1.3% from 1973-1975 versus 68.3% from
2012-2013). No change in age-adjusted incidence (1973-2013) or
5-year relative survival (80.9%) was observed (1973 to 2008). When
incidence data were standardized for race, a small but statistically
significant (p < 0.05) annual percentage change of 0.5% was detected
in Whites alone.
Conclusions: The overall age-adjusted incidence of uveal melanoma
(5.2 per million) has remained stable from 1973 to 2013, with a
minor increase in Whites. Despite a shift towards globe-preserving
treatment, there has not been a concomitant improvement in survival.
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Initial staging imaging for uveal melanoma: what’s necessary and
what’s extraneous?
Mark P. Breazzano1, Anthony B. Daniels1, 2. 1Department of
Ophthalmology & Visual Sciences, Vanderbilt University Medical
Center, Nashville, TN; 2Vanderbilt-Ingram Cancer Center and
Departments of Cancer Biology and Radiation Oncology, Vanderbilt
University Medical Center, Nashville, TN.
Purpose: Metastases that are already present at the time of initial
diagnosis of uveal melanoma (UM) are rare, occurring in only ~3%
of patients. There is no consensus on the ideal imaging fields for
the initial systemic staging evaluation. Imaging that is too limited
may miss cases of metastatic disease, while extraneous imaging
identifies incidental findings that lead to unnecessary tests, and adds
cost to the healthcare system. The purpose of this study is to identify
which imaging fields (e.g., abdomen, chest and abdomen, etc.) are
necessary and sufficient to identify cases of synchronous metastatic
disease at the time of initial staging. A secondary goal was to identify
the imaging modality (e.g. computed tomography [CT], magnetic
resonance imaging [MRI], positron emission tomography [PET], etc.)
that is most effective at identifying definite metastatic lesions.
Methods: 100 consecutive patients with a new diagnosis of UM were
included. The field and modality of each initial staging imaging study
were recorded, as were the findings, including incidental findings, as
well as the subsequent imaging and invasive testing that ensued.
Results: 2/100 patients could not get imaging due to insurance issues.
90/98 patients (91.8%) had imaging with CT alone. Of these 90, all
included the abdomen, 80 also included the chest, and 32 included
the chest/abdomen/pelvis. 7 patients were initially imaged with
whole-body PET-CT, and 1 patient with MRI abdomen/CT chest. 3
patients were found to have lesions on the initial staging imaging that
was ultimately confirmed to be UM metastasis. 2/3 had metastases
involving the liver only, and 1 with widespread metastatic disease
(including both liver and lungs). No patients had metastases outside
the chest and abdomen without also having metastases within the
chest/abdomen imaging fields, and no metastases were identified on
PET that were not also visible on the CT component.
Conclusions: Initial staging imaging for UM that includes the chest
and abdomen identified all cases of metastatic disease. Metastases
outside the chest/abdomen (such as pelvis or extremities) were only
seen in the context of widespread metastatic disease. These data
suggest that imaging of just the chest and abdomen using CT alone
is sufficient to identify cases of synchronous metastases, while
including the pelvis and extremities, or using PET, adds little value to
the initial staging work-up.
Commercial Relationships: Mark P. Breazzano, None;
Anthony B. Daniels, None
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Evaluation of peripheral ischemia after proton beam therapy of
central choroidal melanoma
Antonia M. Joussen, Ira Seibel, Julia Löwen, Jens Heufelder,
Catharina Busch. Department of Ophthalmology, Charite, University
Medicine Berlin, Berlin, Germany.
Purpose: Proton irradiation is the eye-preserving therapy of choice
of central choroidal melanoma. However, to save optic nerve and/or
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macula from irradiation, an irradiance exposure of peripheral retina
is unavoidable. So far it is not well analyzed if and in what extent
peripheral retinal ischemia is induced after proton beam therapy.
Methods: Patients, who received proton beam therapy for central
choroidal melanoma at least 20 months ago, were included and an
optos wide field angiography was carried out. Retrospective data
of radiation treatment plan, initial tumor size and tumor area were
obtained.
Results: 40 patients were included, with a median age of 60 years
and a median follow-up after proton beam therapy of 60 months.
Median tumor prominence was 2,6 mm, with a median tumor area
of 66 mm2. Median area of induced peripheral ischemia was 30-fold
of disc area, with 86% of these located in the radiated area. Area of
pre-ischemic capillary alterations was 70-fold of disc area, with 70%
of these located in the radiated area.
Conclusions: Proton beam irradiation of choroidal melanoma
induces peripheral retinal ischemia wthin 20 months of follow-up in
the radiated area. Peripheral and anterior retinal ischemia is located
in the transmission zone of the fixed proton beam. Almost all patients
showed a peripheral ischemia area of more than 10 -fold of disc
area, enough to induce proliferative retinopathy and to enhance the
devastating consequences of toxic tumor syndrome, in case no laser
coagulation will be provided. Early detection of peripheral ischemia,
followed by sufficient laser coagulation treatment will increase the
outcome after proton beam irradiation.
Commercial Relationships: Antonia M. Joussen; Ira Seibel, None;
Julia Löwen, None; Jens Heufelder, None; Catharina Busch,
Allergan (C)
Clinical Trial: Ethics committee, Charité Berlin, Ethics committee,
Charité Berlin
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Intravitreal Dexamethasone Implant in Radiation induced
Macular Edema
Luisa Frizziero1, Raffaele Parrozzani1, Sara Trainiti1,
Elisabetta Pilotto1, Serena Pulze2, Giacomo Miglionico2,
Edoardo Midena1, 2. 1Department of Ophthalmology, University of
Padova, Padova, Italy; 2G.B. Bietti Foundation, IRCCS, Rome, Italy.
Purpose: To retrospectively evaluate the efficacy and the therapeutic
effect duration of a single intravitreal Dexamethasone implant in
patients affected by radiation maculopathy.
Methods: Thirteen consecutive eyes of 13 patients affected by
radiation maculopathy secondary to eye irradiation for a primary
uveal melanoma (Iodine-125 brachitherapy) and treated with a single
intravitreal 0.7 mg Dexamethasone implant were retrospectively
evaluated. Each patient underwent full ophthalmologic examination,
including fluorescein angiography and spectral domain optical
coherence tomography (SD-OCT), even in en-face modality. OCTangiography (OCT-A) was also performed. Follow-up was performed
monthly over a six months period.
Results: At pre-injection visit median central subfield thickness
(CST) by SD-OCT was 407 µm (interquartile range (IQR), 357524 µm) and median best-corrected visual acuity (BCVA) was 61
ETDRS score (IQR, 54-67). The median gain of ETDRS letter at one
month was 6.5 (IQR, 4-15) (p<0.01). Median CST reduced of 120
µm (IQR, 62-134) (p<0.01). Further CST reduction was reported
at two months follow-up, with CST stabilization at three months
and maintenance of BCVA. Despite BCVA improvement and CST
reduction, OCT-A showed a reduction of foveal capillary density at
three months (P>0.05). At four, five and six months follow-up all
patients presented new progressive retinal thickening (p<0.01) and
BCVA reduction (p<0.01). No side effects were documented.

Conclusions: Intravitreal Dexamethasone implant reduces macular
edema secondary to radiation maculopathy also improving visual
acuity in a consistent proportion of affected patients, without
significant side effects. The duration of the therapeutic effect persists
approximately three months. Despite BCVA improvement and CST
reduction, macular ischemic changes progress.
Commercial Relationships: Luisa Frizziero, None;
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NTCP-based prediction of maculopathy after proton therapy or
Ruthenium-106 brachytherapy for choroidal melanomas
Charlotte A. Espensen1, 2, Juliette Thariat3, Ane L. Appelt4,
Jean-Pierre Caujolle5, Celia Maschi5, Joel Herault3, Lotte S. Fog2,
Anita B. Gothelf6, Jens F. Kiilgaard1. 1Department of Ophthalmology,
Rigshospitalet, Copenhagen Ø, Denmark; 2Department of Oncology,
Section of Radiotherapy, Rigshospitalet, Copenhagen Ø, Denmark;
3
Department of Oncology, Centre Antoine Lacassagne, Nice, France;
4
Leeds Institute of Cancer & Pathology, University of Leeds and St.
James’s University Hospital, Leeds, United Kingdom; 5Department
of Ophthalmology, Centre Antoine Lacassagne, Nice, France;
6
Department of Oncology, Rigshospitalet, Copenhagen, Denmark.
Purpose: Normal tissue complication probability (NTCP)-models
could potentially be an important tool for understanding radiationinduced maculopathy after eye-preserving radiotherapy of malignant
choroidal melanomas (CM). In this retrospective clinical study,
we developed and compared NTCP-models for maculopathy
for treatment with proton therapy (PT) and Ruthenium-106
brachytherapy (BT).
Methods: We considered patients (pts) diagnosed with CM and
primarily treated with PT (4154 pts, 52 Gy in 13 fractions) at Centre
Antoine Lacassagne, Nice, or with BT (446 pts, 100 Gy to apex of
tumor) at Rigshospitalet, Copenhagen.
Inclusion criteria were assessable data on maximum dose to macula
and on macular outcome, reducing the cohorts to 3253 PT pts (treated
1991-2015) and 90 consecutive BT pts (treated 2005-2008). Presence
of maculopathy was determined from visual acuity decrease or the
presence of micro aneurysms, edema and/or ischemia in the macular
area and was evaluated at each post-treatment visit. Eyeplan (for
PT) and Plaque Simulator (for BT) were used as treatment planning
systems and to extract macula dose data. Logistic regression was used
to fit the NTCP-models using the statistical software R.
In a secondary analysis, we matched 109 PT pts (treated 2010-2011)
to the BT pt cohort, using age, sex, tumor height, and distance from
tumor to macula as match factors, and analyzed this selected PT
cohort separately.
Results: Median follow-up for BT, PT and selected PT cohorts were
7.4 years (interquartile range (IQR): 4.8-9.8), 4.3 years (2.0-8.0),
and 3.1 years (2.2-3.7), respectively. Median maximum dose to
macula for BT, PT and selected PT cohorts were 19 Gy (IQR: 5-53),
52 Gy (0-52), and 52 Gy (0-52), respectively. The prevalence of
maculopathy was 4% for PT and 49% for BT. Maximum dose to
macula and maculopathy were significantly correlated in the BT
NTCP-model, with odds ratio (OR) for 10 Gy increase in dose 1.9
(95% CI: 1.3-2.8). A similar strong dose-response was not found for
PT (OR: 1.1, 1.0-1.2). Neither did the comparable PT model show a
significant effect (OR: 1.1, 0.8-1.6).
Conclusions: Maculopathy rates were different for PT and BT.
The NTCP-model for BT showed a dose-response relationship, in
contrast to the PT-models. The difference might be due to varying
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follow-up times between the groups or that biological response might
be different after treatments with the two modalities.
Commercial Relationships: Charlotte A. Espensen;
Juliette Thariat, None; Ane L. Appelt, None;
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Programmed cell death ligand 1 expression in uveal melanoma
is associated with better patient outcome and decreased tumor
infiltrating lymphocytes
Ana Beatriz T. Dias, Pablo Zoroquiain, Natalia Vila Grane, Ana
Carolina Dias-Reis, Patrick T. Logan, Miguel N. Burnier.
MUHC-McGill University Ocular Pathology Laboratory, Montreal,
QC, Canada.
Purpose: The aim of this study was to analyze PD-L1 as a prognostic
marker and as a possible therapeutic target for UM.
Methods: 67 enucleated eyes from UM patients with relevant
clinical information were analyzed. Immunostaining was performed
with an anti-PD-L1 E1L3N clone and retinal pigment epithelium
as an internal positive control. PD-L1 knockdown in the 92.1 cell
line was used as a negative control. Two types of PD-L1 expression
were analyzed: the conventional method: >5% membranous staining
in tumor cells; and an alternative method: >5% in either tumor
cells or non-tumor cells (TNT). Cases were evaluated by 2 ocular
pathologists and using an image analyzer. Univariate and multivariate
analysis were used to evaluate PDL1 association with survival,
and the kappa score was calculated to compare agreement between
manual and automated evaluation.
Results: PD-L1 expression was positive by tumor cell and TNT
counts in 46.3% and 55.2% of the cases, respectively. On univariate
analysis, tumor cell and TNT PD-L1 expression were associated
with a longer metastasis free survival (MFS; P<0.05). However, on
multivariate analysis, only TNT positivity was associated with longer
MFS (P=0.01). Furthermore, tumoral and TNT PD-L1 expression
was associated with decreased tumor infiltrating lymphocytes (TIL,
P=0.02). Automated evaluation of TNT showed good agreement with
the pathologist evaluation (κ=0.764) and correlated with longer MFS
after both univariate and multivariate analysis (P<0.05).
Conclusions: PD-L1 is expressed in UM and is associated with better
outcome and decreased TIL. These results support the evaluation of
anti-PD1/PD-L1 therapy in UM. Automated analysis showed good
correlation with conventional methods. Due to its higher objectivity
and reproducibility, it is a promising tool that can be utilized in
designating a cutoff value for future clinical trials.
Commercial Relationships: Ana Beatriz T. Dias, None;
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Tumor pigmentation in Uveal melanoma is related to eye color
Annemijn P. Wierenga1, Mehmet Dogrusöz1, Wilma Kroes2,
Sjoerd G. van Duinen3, Gregorius P. Luyten1, Martine J. Jager1.
1
Department of Ophthalmology, Leiden University Medical Center,
Leiden, Netherlands; 2Department of Clinical Genetics, Leiden
University Medical Center, Leiden, Netherlands; 3Department of
Pathology, Leiden University Medical Center, Leiden, Netherlands.
Purpose: Differences in tumor location and prognosis have been
described for uveal melanoma in blue versus brown eyes. [1, 2]

Green eyes are often not mentioned. However, when analysing the
type of melanin, green and blue eyes show similar levels in quantity
and ratio of eumelanin and pheomelanin, with brown eyes showing
higher levels.[3] We wondered whether uveal melanoma in green
eyes were more similar to UM in blue eyes than in brown eyes.
Methods: We performed a retrospective cohort study and analyzed
237 eyes that have been primarily enucleated for UM. Of this cohort,
157 had blue/grey, 41 green/hazel and 39 (dark)brown irises. We
compared clinical and histological data. Pigmentation was derived
from the histological report.
Results: UM in green eyes (n = 41) tended to be less frequently
located in the ciliary body (P = 0.05), but otherwise were clinically
not significantly different from blue/grey (n =157) or brown eyes
(n =39). Also, survival of UM patients with green eyes was not
significantly different compared to UM in blue- or brown eyed
patients (P = 0.935). However, a clear difference was observed with
regard to pigmentation. Histopathologically, 72% Of the UM eyes
with green irises had minor to no pigmentation, compared to 26%
and 53% in UM eyes with a (dark)brown iris and blue/grey iris,
respectively (P <0.001).
Conclusions: The degree of pigmentation of a uveal melanoma is
related to the color of the iris. UM-containing eyes with a brown or
dark brown iris reveal high levels of pigmentation, with UM in eyes
with green irisis showing much less pigment. This finding is also
of clinical relevance to the treatment of UM, since treatment with
photodynamic light therapy (PDT) is significantly influenced by the
degree of pigmentation in the tumor.
Commercial Relationships: Annemijn P. Wierenga, None;
Mehmet Dogrusöz, None; Wilma Kroes, None; Sjoerd G. van
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Predictive factors in the clinical management of benign lesions of
the Iris
Franziska M. Parnitzke1, Michael Oeverhaus1, Carina Müer1,
Daniel Meller2, Klaus-Peter steuhl1, MIchael Böhm1. 1Department of
Ophthalmology, Clinic for Diseases of the Anterior Segment of the
Eyes, University Hospital Essen, Essen, Germany; 2Department of
Ophthalmology, University Hospital Jena, Jena, Germany.
Purpose: Iris melanoma represent as little as 2% of uveal melanoma
whereas iris nevi is present in 47% of patients with melanocytic iris
lesion. As transformation to malignity is described, aim of the study
was to analyze risk factors and course of iris lesions to elucidate a
protocol as potential diagnostic tool in the clinical management.
Methods: Retrospective chart analysis of patients with melanocytic
lesions of the iris between 1999-2016 in a tertiary ophthalmic
oncology centre. Ciliar body melanoma and ring melanoma have
not been included in this study. Epidemiologic and ophthalmologic
data at baseline and during follow-up, including best corrected
visual acuity, intraocular pressure, gonioscopy and ultrasound
biomicroscopy were collected. Photographs of the iris were
evaluated by two independent examiners to describe morphological
characteristics of the iris lesions. Related data were analyzed
under the consideration of the ABCDEF-guide of Shields (A=Age
young, B=Blood, C=Clock hour inferior, D=Diffuse configuration,
E=Ectropion and F=Feathery margin), malign transformation over
time and indication for biopsy.
Results: 500 patients with melanocytic lesions (76 %), amelanotic
lesions (8,4 %), lesion of unknown origin (7,0 %) and iris melanoma
(6,3 %) have been included. A biopsy was performed in 12% of the
patients. Age, inferior localization of the nevus, ectropion uveae
and feathery margin showed no difference between melanoma and
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nevus at baseline. At time of baseline, 45,3 % of the growing tumors
revealed a distorted pupil and a tumor thickness > 1 mm in contrast to
non-growing lesions (6,2 %). Univariate regression analysis indicated
temporal or nasal-inferior localization of the iris lesion, a distorted
pupil and thickness of tumor > 1 mm as predictive factors for growth.
Control intervals in the melanoma-group were shorter (< 6 months)
compared to nevus-group (> 6 months). Own data together with the
ABCDEF-guide of Shields were reconsidered to establish a possible
scheme for clinical management of iris lesions.
Conclusions: The results of this study indicate localization
and thickness as predictive factors for growth and malignant
transformation. We presume that adjusted control intervals could be
useful in the clinical management of iris lesions. Prospective studies
are necessary to precise existing clinical control intervals.
Commercial Relationships: Franziska M. Parnitzke, None;
Michael Oeverhaus, None; Carina Müer, None; Daniel Meller,
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MANAGEMENT OF SUSPICIOUS MELANOCYTIC LESIONS
OF THE IRIS
Monica Oxenreiter, Anne M. Lane, Ivana K. Kim,
Evangelos S. Gragoudas. Massachusetts Eye and Ear Infirmary,
Boston, MA.
Purpose: To evaluate the natural history of indeterminate pigmented
lesions of the iris.
Methods: We identified 260 patients evaluated at the Massachusetts
Eye and Ear Infirmary for suspicious iris lesions between January
2009 and October 2015, and calculated rates of malignant
transformation and metastasis. Melanoma-related mortality in these
patients was compared to a group of patients diagnosed with iris or
iridociliary melanomas originating in the iris (N=23) during the same
period.
Results: Overall, median follow up was 5.7 years. Median VA at
last follow-up was 20/25. Mean lesion height was 0.91 mm (range:
0-3.5) for patients with suspicious lesions and 3.46 mm (range:
1.2-6.5mm) for patients with melanomas. Thirteen (5.0%) lesions
underwent malignant transformation; mean time from presentation to
diagnosis was 76.4 months. These patients were treated with proton
therapy with a light-field technique, and three (23.1%) developed
complications (secondary glaucoma and NVG in one patient, rubeosis
in the second patient, and rubeosis and NVG in the third). One patient
(0.38%), followed for 98.4 months before being diagnosed with
melanoma, developed metastasis 31.7 months after receiving proton
therapy, and died of melanoma 1.5 months after metastasis diagnosis.
Ten patients (43.5%) initially diagnosed with melanoma developed
complications, including rubeosis (n=5), NVG (n=3), and secondary
glaucoma (n=5). Four patients (17.4%) in the melanoma group died
from malignant melanoma; time from treatment to metastasis was
26.8 months and time from metastasis to death was 1.3 months.
Conclusions: These data provide evidence that indeterminate
melanocytic iris lesions have low malignant potential and that current
conservative methods of follow-up are reasonable.
Commercial Relationships: Monica Oxenreiter,
None; Anne M. Lane, None; Ivana K. Kim, None;
Evangelos S. Gragoudas, None
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Cytogenetic evaluation of 26 patients with documented
transformation of iris nevus into iris melanoma
Maria Pefkianaki1, Archana Srinivasan1, Arman Mashayekhi1,
Jerry A. Shields1, 2, Carol L. Shields1, 2. 1Ocular Oncology Service,
Wills Eye Hospital, Philadelphia, PA; 2Thomas Jefferson University,
Philadelphia, PA.
Purpose: To investigate the cytogenetic features of iris melanoma
photographically documented to originate from presumed iris nevus.
Methods: We reviewed the clinical records of 26 consecutive patients
with documented growth of presumed iris nevus into iris melanoma.
All patients were managed at the Ocular Oncology Service, Wills Eye
Hospital, Philadelphia USA and had undergone fine-needle aspiration
biopsy (FNAB) of the iris melanoma for cytogenetic evaluation of
chromosomes 1,3, 6, 8.
Results: All patients were Caucasian and 11 (42%) were male. One
patient (4%) had medical history of skin melanoma. The median
patient’s age at the time of diagnosis of iris nevus was 42 years (SD:
24 years). The mean interval between diagnosis of iris nevus and
transformation into iris melanoma was 80 months (SD: 54 months).
The interval between diagnosis of iris nevus and transformation into
iris melanoma was less than two years in 5 eyes (19%) and more than
2 years in 21 (81%) eyes.
At the time of diagnosis of iris melanoma, the median tumor
diameter was 4.8 mm (IQR: 2.4 mm) and the tumor thickness by
ultrasonography was 2.5 mm (SD: 1.2 mm). Overall, 15 patients
(58%) had high-risk cytogenetic findings predictive of potential
systemic metastasis.
There was no correlation between cytogenetic features and time
interval of tumor transformation (p=0.36), presence of iris stromal
seeds (p=0.70), and presence of angle seeds (p=0.59). There were
no instances of distant metastasis during a median follow-up of 118
months (SD: 55 months).
Conclusions: To our knowledge, this is the first study on the
cytogenetic features of a series of iris melanoma photographically
documented to originate from iris nevus. Our findings documented
high risk cytogenetic features in 58% patients and this did not
correlate with rate of transformation or the presence of tumor
seeding.
Commercial Relationships: Maria Pefkianaki, None;
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American Joint Committee on Cancer (AJCC) 8th Edition
Classification of Primary Iris Melanoma: Outcomes Analysis in
432 Patients
Vladislav P. Bekerman, Maura Di Nicola, Carol L. Shields,
Carolina Alarcon, Enzo Fulco, Swathi Kaliki, Jerry A. Shields.
Ocular Oncology Service, Wills Eye Hospital, Thomas Jefferson
University, Philadelphia, PA.
Purpose: To analyze patient outcomes of reduced visual acuity,
enucleation, and cancer-related metastasis and death associated with
primary iris melanoma based on the new 8th edition of the American
Joint Committee on Cancer’s (AJCC) Cancer Staging Manual.
Methods: A retrospective chart review of 432 patients with primary
iris melanoma was conducted. Clinical, imaging, and pathologic
analyses were used to classify each tumor in accordance with
the AJCC 8th edition manual. Main outcomes measures included
visual acuity reduction (>3 lines Snellen acuity), enucleation, and
melanoma-related metastasis and death. Continuous variables were
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reported using medians, interquartile ranges (IQRs), and ranges.
Categorical variables were reported with frequencies.
Results: Median follow up for 432 patients was 1.9 years (IQR,
0.3-6.3 year; range, 0-34.4 years). Classification based on anatomical
extension were as follows : T1a (193, 44%), T1b, (66, 15%), T1c
(65, 15%), T2a (52, 12%), T2b (2, 1%), T2c (29, 7%), T3 (2, 1%),
T4a (23, 5%), T4b (0, 0%). Reduced visual acuity (n=109, without
including enucleation) occurred in 36 (19%), 15 (23%), 25 (38%),
17 (33%), 2 (100%) and 10 (34%) patients of T1a, T1b, T1c, T2a,
T2b and T2c categories respectively and 4 (17%) in T4a category.
Enucleation was necessary in 14 (7%), 11 (17%), 9 (14%), 2 (4%),
1 (50%) and 4 (14%) patients of T1a, T1b, T1c, T2a, T2b and T2c
categories respectively and 5 (22%) of T4a category. Metastasis and
death were distributed as follows: 1 (1%) and 0 (0%) for category
T1a, 2 (3%) and 1 (2%) for T1c, 2 (4%) and 1 (2%) for T2a, 4 (14%)
and 3 (10%) for T2c, 8 (35%) and 3 (13%) for T4a, respectively. No
patients in category T1b, T2b, and T3 developed metastasis or death
from iris melanoma. Furthermore, none of the patients in category T3
experienced visual acuity reduction or required enucleation. Of those
with 5-year/10-year follow up (145/60), metastasis occurred in : 2/0
(2%/0%) of T1(112/51), 2/2 (7%/22%) of T2 (27/9), and 3/0 (50%/--)
of T4 (6/0).
Conclusions: This is the first large series of outcomes based on the
new 8th edition of the AJCC Cancer Staging for iris melanomas.
Commercial Relationships: Vladislav P. Bekerman,
None; Maura Di Nicola, None; Carol L. Shields, None;
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American Joint Committee on Cancer (AJCC) Classification of
Iris Melanoma: Comparison between 7th and 8th Edition based on
432 cases
Maura Di Nicola1, Vladislav P. Bekerman1, Carolina Alarcon1,
Enzo Fulco1, Jerry A. Shields1, Swathi Kaliki1, 2, Carol L. Shields1.
1
Ocular Oncology Service, Wills Eye Hospital, Philadelphia, PA;
2
Ocular Oncology Service, L.V. Prasad Eye Hospital, Hyderabad,
India.

Purpose: To classify 432 cases of primary iris melanoma in
accordance with 7th and 8th edition of American Joint Committee on
Cancer (AJCC) Staging Manual and to compare the two editions, in
order to assess similarities and differences in case distribution.
Methods: A retrospective case series of 432 patients with primary iris
melanoma was performed. Charts were reviewed in order to assess
primary tumor (T), regional lymph node (N) and distant metastasis
(M) status in accordance with the definitions proposed in 7th and 8th
edition of the AJCC Staging Manual. Both clinical and pathological
findings (when available) were taken into account for classification
purposes. Inclusion criteria required a diagnosis of primary iris
melanoma, and tumors in which less than one-half the lesion
volume was located in the iris were excluded, as they may have had
originated in the ciliary body. Continuous variables were reported
using medians, interquartile ranges (IQRs), and ranges. Categorical
variables were reported with frequencies.
Results: Median follow up for 432 patients was 1.9 years (IQR, 0.36.3 year; range, 0-34.4 years). A comparison of tumor classification
([7th] vs. [8th] edition) by T category revealed no differences between
the two editions and distribution were as follows: T1 (324, 75%),
T2 (83, 19%), T3 (2, <1%), and T4 (23, 5%). Comparison by T
subcategory revealed changes: T1a ([193, 45%] vs [193, 45%]), T1b
([66, 15%] vs [66, 15%]), T1c ([65, 15%] vs [65, 15%]), T2a ([30,
7%] vs [51, 12%]), T2b ([na] vs [2, <1%]), T2c ([na] vs [30, 7%]),
T3a ([0, 0%] vs [na]), T4a ([23, 5%] vs [23, 5%]), T4b ([0, 0%] vs [0,
0%]). All patients (432) were staged N0 and M0 at date first seen.
Conclusions: The AJCC 8th edition classification for iris melanoma
presents minimal changes compared with 7th edition. Main
differences in distribution were found in categories T2 and T3. The
more recent 8th edition differentiates category T2 with regards to
invasion of ciliary body only (T2a) and both ciliary body and choroid
(T2b). Furthermore, it eliminates T3a category because of the small
number of iris melanomas that fall into this category. Categories T1
and T4 remained unchanged. The authors believe that continuous
update of internationally recognized cancer staging systems is
important, as they are tools for uniform prognostic prediction.
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