This article has been accepted for publication in BJOPHTHALMOL following peer review.
The definitive copyedited, typeset version is available online at
10.1136/bjo-2024-326043

Metastatic Conjunctival Melanoma: A Multicenter International Study
Puneet Jain' MD, Paul T Finger! MD, Maria Fili? MD, Bertil Damato® MD, Sarah E
Coupland* MD PhD, Heinrich Heimann* MD, Nihal Kenawy® MD, Niels J Brouwer®
MD, Marina Marinkovic® MD, Sjoerd G. Van Duinen® MD, PhD, Jean Pierre Caujolle’
MD, Celia Maschi’ MD, Stefan Seregard? MD, David Pelayes® MD, Martin Folgar®
MD, Yacoub A. Yousef? MD, Hatem Krema'® MD, Brenda Gallie'® MD, Alberto Calle-

Vasquez'' MD for The AJCC Ophthalmic Oncology Task Force

"The New York Eye Cancer Center, New York, New York, USA

2St. Eriks Eye Hospital, Karolinska Institute, Stockholm, Sweden.
3University of Oxford, Oxford, England.

4Royal Liverpool University Hospital, Liverpool, England.

SLiverpool University Hospitals NHS Foundation Trust, Liverpool, England.
8Leiden University Medical Center, Leiden, Netherlands.

’St. Roch Hospital, Nice University Hospital, Nice, France.

8Carlos G Durand Hospital, Buenos Aires, Argentina.

%King Hussein Cancer Center, Amman, Jordan.

19Princess Margaret Hospital, Toronto, Ontario, Canada.

11Calle Ophthalmic and Orbit Center, Bogota D.C, Colombia.

Corresponding Author:

Paul T. Finger, MD, FACS, The New York Eye Cancer Center, Suite 5A/B, 115 East
61st Street, New York City, New York, USA 10065.

Tel: 212-832-8170; Fax: 212-888-4030. E-mail: pfinger@eyecancer.com

Manuscript Word Count: 2685


https://dx.doi.org/10.1136/bjo-2024-326043

SYNOPSIS
This multicenter, international registry-based study on conjunctival melanoma
validates multiple high-risk factors for metastatic conjunctival melanoma and

discovered new information about post-metastatic survival.



ABSTRACT
Background: To reveal clinical findings related to metastatic conjunctival
melanoma.
Methods: Ten ophthalmic oncology centers (9 countries and 4 continents) shared
data to create a large clinical case series. The main outcome measures were the
incidence and cumulative risk of systemic metastasis, study mortality rates, and
Kaplan-Meier patient mortality after developing conjunctival melanoma metastasis.
Results: Of 288 patients, 29 developed metastasis. Five had metastasis at
presentation, were AJCC cT3-category, and exhibited tumor-surface ulceration. Four
of 5 (80%) had melanotic tumors with plical and or caruncular involvement, and died
within one year. One survived 21 months. In contrast, 24 developed metastases
during follow up (mean 4.6 + 3.2 years). Their primary tumors were cT1 (n=13/24,
54.1%), cT2 (n=6/24, 25%), cT3 (n=2/24, 8.3%), and 3 cTx (12.5%) at presentation.
Death had occurred in 17 patients (n=17/24, 71%) by the end of the study. The
cumulative risk of systemic metastasis after treatment was 0.4% (95% Cl, 0.6-2.9%)
at 1 year, 8.6% (5.1-14.3%) at 5 years and 22.3% (14.5-33.5%) at 10-years. Each
increase in AJCC cT-category was associated with an 89% higher risk for metastasis
(HR =1.89, p<0.001). Among all 29 patients who developed metastasis, those who
presented with AJCC cT3 disease were at highest risk (p<0.001). Liver and lung
(n=13 each) were the most reported metastatic sites.
Conclusion: Metastatic conjunctival melanoma was found in 10% of conjunctival
melanoma patients. Tumor-specific characteristics including AJCC cT3-category,
conjunctival location, and surface ulceration were associated with metastatic risk.

Survival durations were shorter for those presenting with metastasis.



KEY MESSAGES

e What is already known on this topic
Conjunctival melanoma is a rare ocular malignancy with high mortality rates.

e What this study adds
This multicenter international data-sharing study revealed that patients who
presented with metastasis had shorter survival. Further, that AJCC-cT3 category
tumors were at highest risk for metastasis discovered both at presentation and
during follow up. In addition, nodal disease may not be detectable in patients with
metastatic conjunctival melanoma.

¢ How this study might affect research, practice or policy

This study helps identify significant predictors of metastatic disease and survival.



INTRODUCTION
Malignant melanoma of the conjunctiva is a sight and life-threatening cancer that
comprises 5% of ocular and 0.25% of non-ocular melanoma. [1-4] The incidence of
conjunctival melanoma is 0.2-0.8 cases per million which is 1/20™ of cutaneous and
1/10t™ of uveal melanoma.[5-7] While the incidence of uveal melanoma is considered
stable, cutaneous and conjunctival melanoma are on the rise.[6—14]
Though they share a melanocytic origin, the genetic defects associated with uveal
melanoma differ from those found in conjunctival melanoma.[4,6,11,15—-19] They
also differ in metastatic routes, where they are venous and lymphatic
respectively.[20] While early hepatic and cervical lymph node metastases have
been reported respectively; with time both spread to multiple distant organ sites.[21—
24] The location and extent of metastatic disease depends both on timing and
methods of surveillance.[15,25]
Metastasis is a common cause of death for patients with conjunctival melanoma. The
reported rate of metastatic mortality has been 30-40%, with no standard protocols for
treatment.[6,19,26,27] Recently, several small case series have reported that
systemic immunotherapy controlled diffuse, multifocal, unresectable, and systemic
conjunctival melanoma.[16,28-32]
Herein, a multicenter, international, data-sharing registry was used to analyze
patients with conjunctival melanoma. Though, data was collected prior to the advent
of genetic analysis and immunotherapy; this collaborative work has revealed
significant new medical evidence about the timing of presentation, specific tumor

characteristics, and AJCC cT-categories predictive for metastatic death.



METHODS
Definitions
o Metastasis is defined as patients with distant metastasis, or “M1” (according
to the 8th edition of the American Joint Committee on Cancer (AJCC) Staging
System for Conjunctival Melanoma).[26]
o Metastases were further sub-grouped as those diagnosed at initial
presentation or during follow-up.
o Time to death was defined as the interval between diagnosis of metastasis
and death of the patient.
The Registry
An internet-based retrospective registry was designed by participating eye cancer
specialists including members of the American Joint Committee on Cancer
Ophthalmic Oncology Task Force, AJICC-OOTF. It collected data on epidemiology,
clinical and pathological features of patients with conjunctival melanoma.[26] Herein,
this study focuses on patients found to have metastatic conjunctival melanoma,
subdivided into those presenting at initial presentation and others where it developed
during follow up.
Internet Database, Security and Patient Protection
This multicenter, international study adhered to the tenets of the Declaration of
Helsinki and the United States Health Insurance Portability and Accountability Act
(HIPAA) of 1996. Both central and local Internal Review Board (IRB) approvals were
obtained to both perform retrospective chart reviews and contribute data to the
registry.
Patient privacy was ensured by using unique identifications numbers for each patient

and there being no personal identifiers. Data security was ensured by secure socket



layer encryption, record locking and trail auditing. The registry access was limited
only to participating centers, each with its own unique login such that one center
could not view other center’s records.

Eligibility Criteria

Ten ophthalmic oncology centers in 9 countries (2 in the United States, and 1 in
Canada, Colombia, Argentina, France, Netherlands, United Kingdom, Sweden, and
Jordan), on 4 continents (North America, South America, Europe, and Asia)
participated in the study. Each center entered consecutive patients with conjunctival
melanoma diagnosed and treated between 2001 and 2013.

In consideration of the lack of consensus guidelines for nodal or systemic
surveillance as well as treatment for metastatic disease; no restrictions were placed
on participating ophthalmic oncology centers in terms of methods of diagnosis,
treatment, or systemic screening for metastasis. As a result, our methods consisted
of the best available methods of practice throughout the world. Each was performed
according to the customs and practices of the local institutions. For example,
metastatic surveys were reported to have included one or more of the following
investigations: magnetic resonance imaging (MRI), chest X-ray, computed axial
tomography (CT) (e.g., neck, chest, abdomen, and pelvis), abdominal or cervical
lymph node ultrasound imaging (USG), and whole-body positron emission
tomography/ computed tomography (PET/CT).

Statistical Analysis

Continuous variables were expressed as mean with standard deviation or median
with interquartile range (IQR) and group-wise comparisons were made using the

student’s t-test or Wilcoxon rank sum test for nonparametric variables. Similarly,



categorical variables were expressed as proportions (n, %) and comparisons were
made using the chi-square test or Fisher’s exact test.
Survival analysis was performed using mortality as the censoring variable and
Kaplan-Meier (K-M) curves were plotted to depict cumulative mortality rates at
various time points. Time to death was defined as interval between time of diagnosis
and death. Comparison between the mortality rates of those with metastatic tumor at
presentation versus those who developed metastasis later was analyzed using the
log-rank test. Cox’s proportional hazards analysis was done to determine risk factors
for systemic metastasis and outcomes were presented as hazards ratios (HR) with
95% confidence intervals (Cl).
Data was entered online, into a custom database resident and protected by Princess
Margaret Comprehensive Cancer Center in Toronto, Ontario, Canada. The data was
exported into Microsoft Excel and was analyzed using STATA (version 12.1, |/C, Fort
Worth, Texas, USA) statistical analysis software package. P-values <0.05 were
considered statistically significant.

RESULTS
The total number of consecutive conjunctival melanoma patients entered into the
registry was 288. Of these, there was a predominance of primary AJCC cT1-
category tumors (n= 218/288, 75.7%) followed by cT2 (n=24/288, 11.8%), cT3
(n=15/288, 5.2%) and cTx (n=21/288, 7.3%). There were no cT4 tumors.
Of the total cohort of 288 patients, 29 patients (10%) developed metastatic disease
and were included in subgroup analysis. Amongst those 29 patients, 5 (17%) were
found at the time of initial presentation; while 24 (83%) were discovered during follow

up to 12 years. The mean age of these 29 patients was 60.8 + 15.8 years and 19



(66%) were male. The mean age in the non-metastatic group of patients (n=259/288)
was 59.6 + 17 years and 128 (49%) were males.

Patients Presenting with Metastatic Conjunctival Melanoma

Five patients were discovered with metastasis at presentation (n=5/29, 17.3%).
Clinical characteristics, histopathological features, treatment modalities, and
outcomes of those with metastasis at presentation are shown in Table 1. On clinical
examination, most (n=4/5, 80%) were noted to have melanotic tumors with diffuse
and indistinct margins. One was amelanotic. All tumors were described as multifocal
and had a mean diameter of 12 + 4.4 mm. Plica and caruncular involvement was
noted in 4 (n=4/5, 80%). The eyelid skin was involved in 4 (n=4/5, 80%), orbital
tumor invasion was noted in 3 or 60%, and no tumors had invaded the globe.

There is considerable literature supporting risk related to caruncular involvement as
well as excellent reasons why the recesses of the caruncle and proximity to the orbit
could increase risk for mortality. [3,9,11,24] However, it is also reasonable to assume
that the presence of skin extension might suggest that these tumors were either
more aggressive or present for a longer duration, and thus more advanced disease.
All patients presenting with metastasis had AJCC cT3-category tumors. Lung and
liver were the most reported metastatic sites (Table 1). All treatments involved
excisional biopsy along with tumor-free margins (Table 1). Histopathology showed
invasive melanoma with conjunctival melanocytic intraepithelial neoplasia/ primary
acquired melanosis (CMIN/PAM) and epithelioid cells (n=5/5). Histological tumor
surface ulceration was noted in 4 patients (n=4/5, 80%). All but 1 of these patients

died within 1 year and the last at 21 months despite treatment.



Table 1: Clinical Characteristics, Histological Features, Treatment, and

Outcomes of Patients with Metastasis at Presentation.

Characteristic Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Age (years) 81 64 63 28 40

Gender Male Female Female Female Male

Clinical Characteristics

Primary tumor Bulbar Non-bulbar Bulbar Non-bulbar Non-bulbar

location

Number of tumor 6 3 3 3 2

foci

Tumor color Pink Melanotic Melanotic Melanotic Melanotic

Tumor margins Diffuse Diffuse Diffuse Distinct Diffuse

Biopsy performed Tumor Tumor incision Tumor Tumor Tumor
excision excision incision excision

Local and Systemic Spread

Plica involvement Present Present Present Not present Present

Caruncle Present Present Present Not present Present

involvement

Globe Not present Not present Not present Not present Not present

involvement

Eye lid Present Present Present Not present Present

involvement

Orbital Present Not present Not present Present Present

involvement
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Nasolacrimal Not present Present Present Not present Not present
involvement

Sinus Not present Not present Not present Not present Not present
involvement

Ipsilateral lymph Not present Present Present Present Present
node involvement

Metastatic sites Lung Liver Liver, lung Lung Lung, bone

Pathological Characteristics

Histology All were found to be invasive melanoma with CMIN/PAM and epithelioid cells
Ulceration on Not present Present Present Present Present
tumor surface
Tumor diameter 16 X 2.7 10X7mm’ |11 X9.5mm’ | 8 X8 mm’ 14 X 9 mm’
X thickness mm’
TNM and pT T3, NO, M1, T3, N1, M1, T3, N1, M1, T3, N1, M1, T3, N1, M1,
staging’ pT3 pT3 pT3 pT3 pT3
Treatment Excision Excision Excision Excision Excision
biopsy biopsy + Cryo? biopsy + biopsy + biopsy +
+ IFN3 + MMC* Cryo® + Cryo? + IFN3+ | Cryo? + IFN?
EBRT MMC* + MMC* +
5FU°
Death Yes Yes Yes Yes Yes
Time to death 6 months 4 months 5 months 21 months 8 months

TMN staging according to the 8t edition of the American Joint Committee on Cancer (AJCC) Staging
System for Conjunctival Melanoma, 2Cryo= cryotherapy, 3IFN= Interferon alfa-2B, “MMC= Mitomycin-
C, 35FU= 5-fluorouracil, (EBRT= External Beam Radiotherapy, “7mm = millimeters, p = pathologic, T=
tumor, N= node, M=metastasis

Patients that Developed Metastasis during Follow-up
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Most patients developed metastasis after presentation (n=24/29, 82.7%). These
patients developed metastasis at a mean 4.6 + 3.2 years after initial treatment
(median= 4.2 years, IQR= 2.2 — 6.4 years, range= 7 months — 14 years). The AJCC
clinical staging for this sub-group was- cT1 (n= 13/24, 54.1%) followed by cT2
(n=6/24, 25%), cT3 (n=2/24, 8.3%) and cTx (n=3/24, 12.5%). Out of the 24, 11
patients (n=11/24=46%) had local recurrence and 13 (n=13/24, 54%) developed
metastasis without local recurrence. Liver was the most reported site of metastasis
(n=11/24, 45.8%), followed by lungs (n=9/24, 37.5%), brain (n=3/24, 12.5%), bone
(n=2/24, 8.3%), abdomen (n=2/24, 8.3%), as well as bladder, peritoneum, parotid
gland, and skin. Multiorgan metastasis was seen in 10 patients (n=10/24, 41.7%)
with the lung and liver being the most common combination. Metastatic sites were
not documented in 3 patients (n=3/24, 12.5%). The nodal status of this subset of
patients is summarized in Table 2. There were only 10 patients (n=10/24, 41.6%)

reported to have regional lymph nodes positive.

Table 2: Nodal Status of 24 Patients with Metastasis During Follow-up

S Lymph node Lymph node Ipsilateral or contralateral
No. | staging (NO or N1)' group involved group involved

1 NO - -

2 NO - -

3 N1 Cervical Ipsilateral

4 NO - -

5 NO - -

6 NO - -

7 N1 Pre-auricular Ipsilateral
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8 NO - -

9 N1 Post-auricular Ipsilateral
10 N1 Cervical Ipsilateral
11 NO - -

12 NO - -
13 NO - -
14 N1 Cervical Ipsilateral
15 N1 Cervical Ipsilateral
16 NO - -

17 N1 Cervical Ipsilateral
18 NO - -

19 N1 Cervical Ipsilateral
20 NO - -

21 NO - -
22 N1 Cervical Ipsilateral
23 N1 Cervical Ipsilateral
24 NO - -

'"TMN staging according to the 8" edition of the American Joint Committee on Cancer (AJCC)

Staging, - leave blank

Amongst the 24 patients whose metastases were discovered during follow up, the
cumulative rate of systemic metastasis after treatment was 0.4% (95% CI1=0.6 to
2.9%) at the end of 1 year, and this increased to 8.6% (95% CI=5.1 to 14.3%) at 5

years and 22.3% (95% CIl=14.5 to 33.5%) at 10 years (Figure 1). In this cohort,
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13/24 eyes (54%) had cT1 disease at baseline, 6 (25%) had cT2, 2 (8%) had cT3
and 3 (13%) had cTx disease. There were no reported cT4-category tumors. AJCC
cT3 disease was associated with the highest risk of systemic metastasis (p<0.001,
log — rank) (Figure 2).

After excluding those with metastatic disease at presentation (n=24/29), there was
an 89% higher risk (HR = 1.89, 95% Cl= 1.29, 2.77, p<0.001) of metastasis for every
+1 increment in cT-category. In addition, histologic evidence of invasive melanoma
with CMIN/PAM increased risk of systemic metastasis 2.5 times (HR= 2.55, 95% CI
=1.1 - 5.9, p=0.03). Every 1.0 mm increment of increased tumor thickness
(determined after excision) increased risk of systemic metastasis by 16% (HR=1.16,
95%CI=1.05 to 1.29, p=0.003). A total of 17 patients (n=17/24, 71%) died in this
cohort. The cumulative mortality rate after developing systemic metastasis was
10.2% (95%CIl=2.7 to 35.9%) at 2 years and increased to 42.1% (95%CI=23.7 to
66.7%) at 5 years.

Combined and Comparative Statistics

Including all 29 patients who develop metastasis, the liver and lung were the most
common metastatic sites (44.8% for each). This was followed by CNS (n=3/29, 10.3
%), bone (n=3/29, 10.3%), abdomen (n=2/29, 6.9%), urinary bladder (n=1/29, 3.4%),
peritoneum (n=1/29, 3.4%), and the skin (n=1/29, 3.4%).

A comparison between these two groups, that is, patients with metastasis at
presentation compared to patients who developed metastasis during follow up is
shown in Table 3. Those with metastasis at presentation were significantly more
likely to be multifocal, plical and caruncle involvement, histopathologic findings of
tumor surface ulceration, and deeper invasion on histopathology. Tumors in both

groups had features of CMIN/PAM, it was found in only 50% of tumors that later
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developed metastasis. The mortality rate was significantly higher for those with

metastasis at presentation (Figure 3).

Table 3: Baseline Characteristics of Patients Presenting with Metastasis Versus

those with Metastasis During Follow-up.

Characteristics Metastasis at Baseline | Metastasis at Follow-up | p-value
(n=5) (n=24)

Age 55.2 + 21.1 621 + 14.5 0.56

Gender (% Men) 2 (40%) 17 (71%) 0.18

Primary tumor location (% 2 (40%) 13 (57%) 0.73

bulbar)

Number of tumor nodules 34+15 1.1+0.3 <0.001

Ulceration on surface 4 (80%) 2 (18%) 0.01

Tumor color (% melanotic) 4 (80%) 20 (83%) 0.77

Plica involvement 4 (80%) 2 (8.3%) 0.02

Caruncle involvement 4 (80%) 2 (8.3%) 0.02

Tumor diameter (mm?) 12.6 + 4.2 9.1 +5.3 0.22

Tumor thickness (mm?) 6.5+34 22+19 0.03

Histology (% Invasive 5 (100%) 13 (57%) 0.04

melanoma with CMIN/PAM)

TNM staging: cT1 (%) 0 13 (54%) <0.001

Stage cT2 0 6 (25%)

Stage cT3 5 2 (8%)

Stage cTx 0 3 (13%)

15




Treatment: Excision biopsy 5 (100%) 24 (100%) 0.99
(%)

Cryotherapy 5 (100%) 7 (29%) 0.1
Adjuvants (MMC/IF/5FU) 4 (80%) 16 (67%) 0.52
Cumulative mortality at 2 100% 10.2% (2.7 10 35.9%) <0.001

years (95% CI?)

Cumulative mortality at 5 42.1% (28.7 10 66.7%)

years (95% CI?)

'mm= millimeters, 2Cl= confidence interval

DISCUSSION
Herein, a multicenter, international, internet-based study was used to examine
characteristics of patients with metastatic conjunctival melanoma. The study
describes the clinical course of a relatively large number of patients with metastatic
conjunctival melanoma followed over median 4.2 years. Unique differences were
revealed between primary tumor characteristics and patient mortality when
metastasis were discovered at presentation compared to those found during follow-
up. For example, patients discovered with metastases at presentation were more
likely to present with larger (AJCC cT3), multifocal and histopathologically ulcerated
primary tumors. In contrast, those patients with metastasis at follow-up presented
with AJCC cT1 (54%), cT2 (25%), and cT3 (8%) tumors. Though there was a
significantly higher risk associated with each increase in cT-category, the highest

overall risk was found amongst ¢T3 tumors.
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Our findings related to tumor size and characteristics are important despite advances
in genetic sub-typing and multiple small case-series showing diffuse multifocal and
metastatic conjunctival melanoma respond to immunotherapy. [4,6,16,29-33] This is
because there exist barriers to the availability of immunotherapy drugs like PD-1.
These include but are not limited to limited awareness, cost, regulatory hurdles,
trained doctor availability, and if available then supportive care for side-effects. It is
reasonable to assume that immunotherapy is largely unavailable to many, if not most
of the world’s patients. [34] Similarly, our data was collected during the pre-
immunotherapy era and thus survival rates will be improved where immunotherapy is
available.

Most patients who developed metastatic conjunctival melanoma in this study died
from their disease. Despite the best locally available systemic treatments, not one of
those patients presenting with metastasis survived more than 21 months.

The risk of developing metastasis subsequent to presentation was 9% within 5
years. Kaplan-Meier estimated mortality was 10% at 2 years and 42% at 5 years. In
addition, with every 1.0 mm increment in local tumor thickness, there was a 16%
increase in risk of metastasis. Lastly, of all 288 patients in the registry, the overall all
rate of distant metastasis was 10% (mean follow-up of 4.6 years).

Detection of Metastatic Conjunctival Melanoma

Reporting metastatic conjunctival melanoma is complicated in that there exists no
standard protocol for detection of nodal or systemic conjunctival melanoma
metastasis. Perhaps this is why published literature often report nodal and distant
metastasis together (category “N” and “M” together).[35]

Methods of detection of regional lymph node and distant metastasis also vary.

Clinical regional lymph node examination (in order of both invasiveness and

17



increasing cost) varies from palpation to ultrasound then radiographic imaging (e.g.,
CT, MRI, PET/CT), followed by surgical sentinel lymph node biopsy.[21,36,37]
Methods used systemic surveillance include regional CT, MRI, and whole-body
PET/CT.[38,39]

Conventional teaching is that nodal metastasis both precedes and is more common
than distant metastasis. [23,24,35,40,41] This was not true in our study, as 60% of
patients with metastatic conjunctival melanoma discovered during follow-up were
reported to be AJCC NO (nodal metastasis absent). This shows that metastatic
conjunctival melanoma can occur without detected or detectable nodal
metastasis.[3,25,42] In consideration of the known lymphatic drainage from the
conjunctiva, we hypothesize that in our AJCC NO patients with systemic metastasis,
there likely existed lymphatic, nodal micro-metastases which may have been too
small to discover by clinical or radiographic examination (Table 2). We could find no
study that quantifies the amount of melanoma required to make a regional lymph
node palpable, nor a consensus guideline for regional lymph node imaging or biopsy
(even in the setting of metastatic disease). [25,37] On one hand, there exists recent
literature that demonstrates a significant association between sentinel lymph node
biopsy and mortality, [43,44] In contrast, there also exists a multitude of studies that
report metastasis without nodal involvement (including this study). These authors
find it is reasonable to suggest that the significance of lymph node involvement
warrants further study [3.25,42] Clearly, like any other AJCC-UICC tumor systems,
ophthalmic oncology could better define the importance of the “N” portion of TNM-
staging of conjunctival melanoma. Of interest, the National Comprehensive Cancer
Network (NCCN) guidelines for cutaneous melanoma state that nodal basin

ultrasound should be considered prior to a sentinel lymph node biopsy for patients
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with equivocal regional lymph nodes on clinical examination and that suspicious
lesions on a nodal basin ultrasound should then be biopsied. [45]

In our study, the most common sites of distant metastases were liver and lung, which
are the same as found in other studies.[3,23,24,40] However, our findings were
dissimilar to other literature where the lung and brain were most
common.[24,35,40,46] In either case, all studies support the necessity of long-term
follow up with periodic surveillance.[38,39] This conclusion is highlighted by our
findings that the cumulative risk for metastasis (Kaplan-Meier curves) jumped from
less than 1% at 1 year to 22% at 10 years.

The weaknesses of our study are that it is retrospective, and that there were
relatively small numbers of AJCC cT3-category tumors and no cT4. Furthermore, the
participating oncology centers used their own standard methods of systemic
surveillance for metastasis. [38,39]

The advantages of this study include that our results were derived data from
multicenter, international ocular oncology sub-specialty centers from both medium,
and high-resource countries. Each used their best clinical practices for diagnosis and
treatment. Thereby, this study provides new and widely applicable information about

a rare ocular tumor that can be used for clinical practice and informed consent.
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Conclusion
Herein is described the results of a multicenter, international, internet-based, data-
pooling study of conjunctival melanoma. It was performed to gather statistically
significant evidence and thereby answer questions about this rare ocular
malignancy. Metastatic conjunctival melanoma occurred in 10% of study patients
and was predicted to occur in 22% at 10 years follow-up. Specific AJCC cT-
categories, clinical features, and timing of presentation were found to affect
metastatic risk. Overall, AJCC-stage was higher and survival durations shorter for

those patients who presented with metastatic conjunctival melanoma.
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FIGURE LEGENDS
Figure 1: Kaplan-Meier curves showing cumulative metastasis rates over time for
patients with conjunctival melanoma (including local recurrence).
Figure 2: Kaplan-Meier curves showing cumulative metastasis rates for patients with
different clinical T-staging (including local recurrence).
Figure 3: Kaplan-Meier curves showing comparison between cumulative mortality
rates for patients with metastasis at presentation versus patient developing

metastasis on follow-up (including local recurrence).
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