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ABSTRACT

INTRODUCTION: Uveal melanoma (UM) is the most common intraocular tumor and al-
though rare, remains a clinical challenge for ocular oncologists. Therapeutic options have evolved
throughout the years, focusing in eye-conserving modalities. However, long-term survival re-
mains unchanged. Advances in early diagnosis and treatment represent a step forward in improv-
ing patients” outcomes and survival. The purpose of this study is to characterize demographically
and clinically the Portuguese population with uveal melanoma evaluated at the National Refer-
ence Centre (NRC).

METHODS: Prospective, observational study of patients consecutively diagnosed with UM
at the Portuguese NRC, between January 2016 and December 2021. Data was collected regarding
tumor characteristics, staging (American Joint Committee on Cancer — AJCC), demographic as-
sessment, treatment modality, local control, patient survival and distant metastasis.

RESULTS: A total of 215 patients (53% female) were included. The mean age at diagnosis
was 61.5+ 14.0 years, with symptoms at presentation reported by 75.6%. Choroidal location was
the most frequent (83.3%), followed by ciliary body (10.2%), iridociliary (3.3%) and iris (1.4%). The
AJCC stage IIA and IIB were the most common at presentation (33.0% and 32.6%, respectively);
stage IIIC was the less observed (n=3). Mean baseline basal diameter and thickness were, respec-
tively, 11.7+ 3.7 and 6.9+3.4 mm. Primary treatment comprised brachytherapy (n=152, 70.7%), enu-
cleation (n=50, 23.3%), proton beam radiation (n=8, 3.7%) and tumor resection (n=5, 2.3%; only for
iris tumors). Mean disease-specific survival (DSS) was 45.8 months (95%CI: 44.5-47.1 months),
with a cumulative survival of 89.4 months (95%ClI: 83.1-95.7) at 4 years. Mean distant metastases-
free survival (DMFS) was 53.4 months (95% CI: 50.8-56.0 months), with a cumulative survival of
83.9 months (95% CI: 76.7-91) at 4 years. Higher AJCC stages at presentation, enucleation and
increased tumor thickness were associated with lower DSS and DMFS rates.

CONCLUSION: This is the first characterization of the Portuguese Population diagnosed
with UM in the NRC. Our results highlight the importance of an early diagnosis given that almost
25% of patients were enucleated primarily and were not candidates for globe-sparing treatments.
Lower AJCC stages and decreased tumor thickness at the time of diagnosis correlated with better
DSS and DMFS, emphasizing the advantages of early treatment.
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RESUMO

INTRODUCAO: O melanoma da tivea (UM) é o tumor intraocular mais comum, constituin-
do um desafio clinico para os oncologistas oculares. Op¢des terapéuticas tém evoluido ao longo
dos anos, centrando-se em modalidades conservadoras. Contudo, o prognoéstico a longo prazo
mantém-se reservado. No entanto, avangos no diagnostico e terapéutica precoces podem vir a
mudar este paradigma. Este estudo tem como objetivo caracterizar demografica e clinicamente a
populagao portuguesa com o diagnostico de UM no Centro de Referéncia Nacional (NRC).

METODOS: Conduziu-se um estudo prospetivo observacional de doentes consecutivamente
diagnosticados com UM no NRC, entre janeiro de 2016 e dezembro de 2021. Foram colhidos dados
respeitando as caracteristicas tumorais, estadio (American Joint Committee on Cancer — AJCC), da-
dos demograficos, modalidade de tratamento, controlo local, sobrevida e metastases a distancia.

RESULTADOS: Foram incluidos 215 doentes (53% do sexo feminino). A idade média de diag-
nostico foi 61,5+ 14,0 anos, e 75,6% apresentaram-se com sintomas. A localizagao coroideia foi a mais
frequente (83,3%), seguida pelo corpo ciliar (10,2%), iridociliar (3,3%) e iris (1,4%). Os estadios AJCC
ITA e IIB foram os mais comuns (33,0% and 32,6%, respetivamente); o estadio IIIC foi o mais raro
(n=3). As médias do diametro basal e espessura iniciais foram, respetivamente, 11,7+ 3,7 e 6,9+3,4
mm. O tratamento primario compreendeu braquiterapia (70,7%), enucleagao (23,3%), feixe de pro-
toes (3,7%) e ressecao tumoral (2,3%). A sobrevida especifica de doenga (DSS) média foi 45,8 meses
(95% CI: 44,5-47,1 meses), com uma sobrevida cumulativa de 89,4% (95%ClI: 83,1-95,7) aos 4 anos.
A sobrevida livre de metastases a distancia (DMFS) média foi 53.4 meses (95% IC: 50,8-56,0 meses),
com uma sobrevida cumulativa de 83,9% (95% CI: 76,7-91) aos 4 anos. Estadios AJCC mais avanga-
dos, enucleagao e maior espessura tumoral correlacionaram-se com piores taxas de DSS e DMEFS.

CONCLUSAO: Esta ¢ a primeira caracterizacdo da populagio portuguesa diagnosticada
com UM no NRC. Os nossos resultados realgam a importancia do diagndstico precoce, atenden-
do que quase 25% dos doentes foram enucleados primariamente, nao sendo candidatos a tera-
péuticas conservadoras. Estadios AJCC mais baixos e menor espessura tumoral a apresentacao
correlacionaram-se com melhores DSS e DMFS, sublinhando as vantagens do tratamento precoce.

PALAVRAS-CHAVE: Analise de Sobrevivéncia; Melanoma/diagnéstico; Melanoma/epide-
miologia; Melanoma/tratamento; Neoplasias Uveais/diagndstico; Neoplasias Uveais/epidemiolo-

gia; Neoplasias/tratamento.

INTRODUCTION

Although recognized as a rare condition, ocular melanoma
is the most common ocular malignancy, representing 5% of
the melanomas."* Among ocular melanomas, near 85% occur
in the uveal tract,"? of which 85%-90% arise from the choroid,
followed by the ciliary body (5%-8%) and the iris (3%-5%).>**

The incidence of uveal melanoma (UM) in Europe has
been reported as ranging from 2 cases per million per year
in Southern Europe to over 8 cases per million per year
in Nordic countries, with this north-to-south decreasing
gradient supporting the protective role of ocular pigmen-
tation in the southern countries.” In the United States, the
incidence has been estimated as 5.1 cases per million per
year,”? whereas in Asia and Africa the reports point a sig-
nificantly lower incidence rate, of less than 1 case per mil-
lion per year.®®

Advanced age is related to higher incidence rates, with
both mean and median ages at diagnosis of approximately
62 years old.*”'" Regarding incidence by gender, there is
not a true consensus, with variable results according to dif-
ferent studies.’

Along with location, tumor size, extrascleral exten-
sion and associated complications (vitreous bleeding, se-
rous retinal detachment, inflammation) will determine the
clinical presentation, with most patients complaining of
decreased visual acuity and blurred vision; about 30% are
asymptomatic at presentation.®'*'>

Regarding diagnosis and staging, in 2017, the American
Joint Committee on Cancer (AJCC) released an updated 8"
edition for the classification of UM, with two different sys-
tems for iris versus choroidal and ciliary body melanomas.
For iris tumors, classification is based on tumor location, tu-
mor size in clock hours, extension to the ciliary body and/or
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the choroid, and associated features of secondary glaucoma
and extrascleral extension. Ciliochoroidal melanoma is clas-
sified according to its basal diameter, thickness, ciliary body
involvement and associated extraocular extension.'®

Clinical characteristics as older age at presentation,
male gender, larger tumor basal diameter, increased tumor
thickness, ciliary body tumor location, diffuse tumor con-
figuration, association with ocular/oculodermal melanocy-
tosis, extraocular tumor extension at presentation and ad-
vanced AJCC category and staging have been pointed has
predictive clinical features of worse clinical outcomes."”

Currently, primary local treatment options for UM,
depending on the tumor location and dimensions, include
globe-sparing modalities as tumor resection and radia-
tion therapy, which comprises plaque brachytherapy (io-
dine-125, ruthenium-106, palladium-103 or cobalt-60) and
teletherapy (proton beam, helium ion, or stereotactic radio-
surgery using cyber knife, gamma knife or linear accelera-
tor). In contrast, primary enucleation remains a valuable
treatment option in large tumors and blind painful eyes.®
Although satisfactory local disease control is generally
achieved with these modalities, long-term survival rate for
patients with UM remains poor, with approximately half
resulting in clinical metastases by 10 years, with liver being
the first site involved in 90%."'® For metastatic disease, the
prognosis is very poor, with a median overall survival of
10-13 months."

A dedicated UM Oncology Department was estab-
lished in Coimbra in 2013. There are no previous studies
reporting the clinical demographics and epidemiology of
UM in Portugal. Therefore, the purpose of this study was
to characterize demographically and clinically the Por-
tuguese population with UM diagnosed at the National
Reference Center in the period between January 2016 and
December 2021.

METHODS

STUDY DESIGN AND PATIENTS
SELECTION

We conducted a prospective, observational study in-
cluding consecutive patients diagnosed with UM at the
Portuguese National Referral Center of Intraocular Tumors
(PNRCIT) between January 2016 and December 2021. All
enrolled patients were Portuguese residents at the time
of diagnosis. The study was approved by the local Ethics
Committees and followed the tenets of the Declaration of
Helsinki for biomedical research.

DEMOGRAPHIC FEATURES, CLINICAL
EVALUATION AND STAGING

A detailed medical history was obtained for every pa-
tient at the time of diagnosis and included age, gender, natu-
rality, symptoms and their characterization at presentation.

All patients underwent a complete ophthalmological
examination including (1) best corrected visual acuity

(VA) converted to logMAR; (2) slit-lamp anterior segment
and dilated fundus examination and, whenever neces-
sary, gonioscopy; (3) multimodal imaging comprising oc-
ular ultrasound, color fundus photography (recently with
widefield imaging) and optical coherence tomography
(OCT). The diagnosis of UM was based on clinical and
ultrasonographic findings by ocular oncology specialists.
Tumor location was documented according to ophthalmo-
logical exam findings, as well as ultrasonographic evalu-
ation, which was also used to measure tumor dimensions
(thickness and largest basal diameter); when ultrasono-
graphic evaluation was not able to obtain reliable meas-
urements, an orbital nuclear magnetic resonance was per-
formed to ascertain those parameters. All patients were
also submitted to systemic evaluation with blood workup
and abdominal imaging (ultrasound and/or computerized
tomography) in order to exclude systemic metastases at
diagnosis.

Staging was determined using the American Joint Com-
mittee on Cancer (AJCC) staging criteria, and all patients
were referred for medical oncology follow-up.

TREATMENT PROTOCOLS

Treatment options available at the PNRCIT included
plaque brachytherapy, enucleation and external resec-
tion in selected iris/iridociliary tumors. For treatment
decision, COMS tumor size classification system and the
guidelines from the American Brachytherapy Society"
were considered. UM patients were offered episcleral
plaque brachytherapy (EBT) treatments in: (1) all medi-
um-sized melanomas; (2) melanocytic lesions with more
than 3 risk factors for growth and documented growth;
(3) some large melanomas with potential for visual con-
servation, provided that plaques allowing for adequate
safety margins were available.

Cases of circumpapillary or peripapillary melanomas
that could not be correctly irradiated with EBT were offered
proton beam irradiation. Those patients were referred to
Jules Gonin Hospital in Lausanne, Switzerland.

Large-sized melanomas with no potential for visual
conservation, extra-ocular extension greater than 2 mm and
no possibility of adequate irradiation with EBT plaques
were offered primary enucleation. Patients with circum-
scribed iris and iridociliary tumors, not larger than 4 clock-
hours nor evidence of extrascleral extension were offered
iridectomy/ iridociclectomy.

All cases were evaluated and discussed by a multidis-
ciplinary team comprising ocular oncologists and radio-
oncologists.

SURVIVAL ANALYSIS

The population demographics, clinical and imaging
characteristics were summarized using traditional descrip-
tive methods. Kaplan-Meier (KM) survival analysis was
performed for both disease-specific survival (DSS) and dis-
tant metastases-free survival (DMFS). DSS times were cal-

Revista da Sociedade Portuguesa de Oftalmologia - Volume 47 - N4 - Outubro-Dezembro 2023 | 267



Demographic Characterization of Uveal Melanoma Population in Portugal

culated from the date of primary treatment until the date
of death from UM or the date of the last follow-up. DMFS
times were calculated from the date of primary treatment
until the date of metastization, date of death or date of last
follow-up. For both DSS and DMFS, study population was
analyzed for overall survival and comparative survival be-
tween subgroups after segregation by AJCC stage at pres-
entation (I, II or III), treatment modality (brachytherapy,
proton beam radiation, enucleation or tumor resection) and
age at diagnosis (<65 years old vs > 65 years old).

Statistically significant differences were analyzed using
Cox proportional-hazard models to calculate hazard ratios.
Additionally, Cox regression was also used to evaluate the
impact of UM diameter/thickness at presentation in both
DSS and DMFS.

All statistical analysis and graphics were performed us-
ing IBM SPSS Statistics 25 for Windows. P <0.05 was con-
sidered statistically significant.

RESULTS

DEMOGRAPHIC ANDC LINICAL
CHARACTERIZATION

A total of 215 adult patients with a mean age of 61.5+
14.0 (range 20-90) years old were diagnosed with UM at the
PNRCIT between January 2016 and December 2021, with
2020 and 2021 being the years with higher number of regis-
tered diagnosis (n=44 and n=43, respectively).

A slightly superior female prevalence was observed
(n=114, 53%), and more than half of the patients were re-
ferred from Centre region of Portugal (n=118, 54.9%), fol-
lowed by Northern region (n=66, 30.7%).

Regarding the clinical aspects of the population, three quar-
ters referred visual symptoms (n=149, 75.6%) prior to diagno-
sis, with the remaining 24.4% being asymptomatic and diag-
nosed in a routine check-up. The most frequently symptom
was progressive visual loss (62.4%), with a mean baseline VA

Table 1. Baseline demographic and clinical data of the study population.
Sex, n(%) AJCC Stage, n(%)
Female 114 (53.0) 1A 36 (16.7)
Male 101 (47.0) VN 71 (33.0)
Age, years (mean sd) 61.5+14.0 1B 70 (32.6)
Region, n(%) IIA 20 (9.3)
North 66 (30.7) 11IB 15 (7.0)
Centre 118 (54.9) i@ 3(1.4)
South 20 (9.3) Basal diameter, mm (mean: sd) 11.7£3.7
Madeira 7 (3.3) Choroid 11.9+3.4
Azores 4(1.9) Ciliary body 11.2+4.9
Diagnosis per year, n (%) Iridociliary 8.2+3.6
2016 28 (13.0) Iris 2.9+0.6
2017 41 (19.1) Thickness, mm (meanz sd) 6.9+3.4
2018 32 (14.9) Choroid 6.8 3.2
2019 27 (12.6) Ciliary body 8.1+3.8
2020 44 (20.5) Iridociliary 5.6 +4.1
2021 43 (20) Iris 2.0 +0.0
Eye, n (%) Visual acuity, logMAR scale (meanz sd) | 0.96+0.92
Right 112 (52.1) Symptoms, n (%) 149 (75.6)
Left 103 (47.9) Progressive visual loss 93 (62.4)
Location, n(%) Floaters/photopsias 17 (11.4)
Choroid 179 (83.3) Visual field loss 16 (10.7)
Retro-equatorial 63 (35.1 Abrupt visual loss 15 (10.1)
Macular 41 (22.9) Blurred vision 5(3.4)
Antero-equatorial 35 (19.6) Pain 2 (1.3)
Peripapilar 33 (18.4) Primary treatment
Unable to determine 7 (3.9) Brachytherapy 152 (70.7)
Ciliary body 22 (10.2) Proton beam radiation 8 (3.7)
Iridociliary 7 (3.3) Tumor resection 5(2.3)
Iris 3(1.4) Enucleation 50 (23.3)
Unable to determine 4(1.9)
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of 0.96+0.92 logMAR. Other initial symptoms included floaters/
photopsias (11.4%), visual field loss (10.7%), sudden visual loss
(10.1%), blurred vision (3.4%) and ocular pain (1.3%).

Tumors presented a choroidal location in the great ma-
jority (n=179, 83.3%), with more than one third of these be-
ing located at the retro-equatorial region of the eye (n=63;
35.1%). Ciliary body tumors were the second most frequent
(n=22, 10.2%), and only 3 patients presented a lesion re-
stricted to the iris. In six patients, the tumor origin was un-
able to determine due to its advanced stage and extension.

Mean largest basal diameter and mean thickness at
presentation were respectively 11.7+ 3.7 mm and 6.9+3.4
mm. Approximately one third of patients presented the
AJCC stages IIA (n=71, 33%) or IIB (n=70, 32.6%). Stage IIIC
was the less frequent (n=3, 1.4%) and no patients were clas-
sified as stage IV at diagnosis.

Brachytherapy was selected as the primary treatment for
more than two thirds of the patients (n=152, 70.7%), whereas
23.3% were offered primary enucleation. Proton beam radia-
tion was reserved for peripapillary tumors (n=8, 3.7%) and tu-
mor resection (iridectomy/ iridociclectomy) was indicated in
five patients, all of them with iris/iridociliary located lesions not
larger than 4 clock-hours nor evidence of extrascleral extension.

All baseline demographic and clinical data are summa-
rized in Table 1.

SURVIVAL ANALYSIS AND DISEASE
CONTROL

During the course of follow-up (mean 27+21 months), 6
EBT patients were offered subsequent (secondary) enuclea-
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Figure 1. Kaplan-Meier curves for disease-specific survival. (A) Overall DSS;
(B) DSS by AJCC stage at diagnosis; (C) DSS by primary treatment; (D) DSS
by age (<65 vs 2 65 years old).

tion: 5 due to local recurrence and extrascleral extension and
one due to uncontrolled complications of radiation retinopa-
thy. Regarding patients elected for tumor resection, one was
offered secondary EBT due to local recurrence.

DISEASE SPECIFIC SURVIVAL (DSS)

KM survival analysis revealed a mean overall DSS of
45.8 months (95% CI: 44.5-47.1 months), with cumulative
survival rates of 98% at 1 year (95% CI 95.9-100), 94.7% at 2
years (95% CI 90.1-98.6), 92.5% at 3 years (95% CI 87.6-97.4)
and 89.4% at 4 years (95% CI 83.1-95.7) (Fig. 1A). Regard-
ing AJCC stage at presentation, we verified that no deaths
were registered among patients presenting at stage I in this
cohort, hence survival estimates were impossible (Fig. 1B).
Cumulative survival rates among patients presenting at
stages II and III at 1 year were, respectively, 99.1 (95% CI
97.3-100) vs 83.9% (95% CI 63.5-100); at 2-years 94.2% (95%
CI 89.3-99.2) vs 83.9% (95% CI 63.5-100); at 3-years 92.7%
(95% CI 87-98.4) vs 73.4% (95% CI 47.1-99.7); and at 4-years
90.5 (95% ClI 83.4-97.6) vs 62.9% (95% CI 33.5-86.4). These
results translated into a significantly lower mean survival
time in patients presenting on stage III when compared
to stage II (39.3 vs 45.9 months, Log-R test: x*(2) = 12.7,
p=0.002), corresponding to an increased risk of death for
more advanced stage (HR: 4.85, 95% CI 1.42-16.60, p=0.010).
Additionally, when accounting for initial treatment (Fig.
1C), enucleation was associated with lower survival rate
when compared to brachytherapy as primary treatment of
choice (46.2 vs 36.9 months, Log-R test: x*(1) = 9.2, p=0.002),
resulting in a higher risk of DSS (HR: 5.50, 95% CI 1.59-
18.71, p=0.007). No deaths were registered among patients
elected for proton beam radiation or tumor resection. There
were no differences in survival when comparing diagnosis
after and before 65 years of age (45.8 vs 45.7 months, Log-R
test: x3(1) = 0.08, p=0.780) (Fig. 1D). A Cox regression model
using UM largest basal diameter and thickness at presenta-
tion was built; only tumor thickness showed significance as
predictor of DSS with increased thickness contributing to
decreased survival rates (HR: 1.3, 95% CI: 1.1-1.6, p=0.001).

DISTANT METASTATIC-FREE
SURVIVAL (DMFS)

KM survival curves for DMFS (Fig. 2) revealed a mean
of 53.4 months (95% CI 50.8-56.0 months), with a cumu-
lative survival rate of 94.8% at 1 year (95% CI 91.3-98.3),
88.7% at 2 years (95% CI 83.2-94.2), 85.5% at 3 years (95%
CI 79.0-92) and 83.9% at 4 years (95% CI 76.7-91). When
analyzing AJCC stage at presentation, no patient present-
ing at stage I developed metastatic disease during the
follow-up, hence survival estimates were not possible.
Amongst the remaining patients, subgroup presenting at
stage III showed a lower mean time to metastatic disease
when compared to stage II (30.7 vs 44.0 months; HR: 5.87,
95% CI 2.31-14.93; p<0.001). Cumulative survival probabil-
ity among patients presenting at stage II and III at 1, 2,3
and 4 years were, respectively, 95.3% (95% CI 91.2-99.4) vs
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Overall DMFS
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Figure 2. Kaplan-Meier curves for distant metastases-free survival. (A) Over-
all DMFS; (B) DMFS by AJCC stage at diagnosis; (C) DMFS by primary treat-
ment of choice; (D) DMFS by age (<65 vs > 65 years old).

79.3% (95% CI 58.3-100); 87.7% (95% CI 80.8-94.6) vs 68%
(95% CI 40.8-95.2); 86% (95% CI 78.3-93.6) vs 45.3% (95%
CI 13.9-76.9); and 86% (95% CI 78.3-93.6) vs 30.2% (95% CI
0-62.1). Comparison between primary treatment subgroups
was remarkable for lower time to metastatic disease in enu-
cleated patients compared to brachytherapy and proton
beam radiation (35.9 vs 44.3 vs 46.5 months, Log-R test:
X*(3) = 8.01, p=0.050), translating into a higher risk for meta-
static disease in the enucleated patients (HR 3.59, 95% CI:
1.28 —10.09, p=0.015). No metastatic disease was registered
among patients elected for tumor resection. There were no
differences in DMFS when comparing diagnosis after and
before 65 years of age (44.5 vs 43.2 months, Log-R test: x*(1)
= 0.6, p=0.430). Cox regression model using UM largest
basal diameter and thickness at presentation showed that
increase in thickness significantly predicted a decrease in
DMFS (HR: 1.3, 95% CI: 1.1-1.6, p=0.001).

DISCUSSION

This is the first study to describe the epidemiology of
UM in Portugal, offering important information regarding
demographic and clinical aspects of this population, as well
as considerable insight into this disease-related survival
and prognostic factors.

The mean age of this cohort at diagnosis was 61.5 years,
which is in accordance to previous reports that refer a
mean age approximately of 62 years, with an increase in
incidence with the advance in age.*”"" Regarding sex, we
registered a slightly higher number of female patients di-

agnosed with UM in our cohort (53%), and despite numer-
ous works have reported an higher incidence in men,'"***
there is no consensus about these data, with a large study of
8033 patients showing no differences between sexes.' It is
important to note that in our study it was not performed an
incidence analysis, hence not allowing to conclude about
sex disparities in this field. Also, although more than half
of our patients come from Centre Region of Portugal, the
lack of an incidence analysis does not allow to extrapolate
regional differences in incidence.

The findings respecting clinical presentation in our
cohort are in accordance with previous works that report
the majority of patients as symptomatic. In one study con-
ducted at the United Kingdom® including 2384 patients
diagnosed with UM, 30.2% were asymptomatic on refer-
ral, which approximates the percentage of asymptomatic
patients observed in our cohort (24.4%).

In accordance to other reports,”® the most common lo-
cation for UM in our patients was the choroid (83.3%) fol-
lowed by ciliary body (10.2%) and finally iris/iridociliary
(4.7%), once again supporting the concept that more than
80% of these tumors have a choroidal origin.®

The majority of our cases were diagnosed at an initial
AJCC stage, with more than 80% being classified as stage I
or II, and no cases within stage IV were observed. These re-
sults align with several reports of higher prevalences of ini-
tial stages at diagnosis.” In fact, in one study conducted in
Ireland enrolling 253 UM patients, the percentage of cases
within stages I and II was 81%.'* These results explain the
fact that the most frequently offered treatment modalities
are the conservative approaches,” which was also verified
in our study, where enucleation was applied as primary
treatment in 23.3% of the cases. The remaining patients
underwent brachytherapy (70.7%), proton beam radiation
(8.7%) or resection (2.3%; only for small iris/iridociliary tu-
mors). Still, the fact that almost 25% of patients were not
candidates for globe-sparing treatments emphasizes the
need for early detection.

Regarding survival analysis, it has been reported a
5-year cumulative disease specific survival and a metastatic
free-survival of 77%-84%"** and 68-%,” respectively. In our
cohort, the 4-year cumulative DSS and DMFS were, respec-
tively, 89.4% and 83.9%, values that are slightly superior to
those observed in the study conducted in Ireland that also
evaluated the 4-year cumulative survival of UM, showing
a DSS of 81.3% and a DMES of 79.0%." This could be ex-
plained by the fact that they presented a cohort with higher
number of predictive factors for worse outcomes,'”** show-
ing a higher number of patients with more advanced AJCC
stages (namely stage IV, which was absent in our cohort)
and more cases undergoing enucleation, thus representing
more advanced local disease.

Additionally, these predictive factors were also relevant
in our population, with advanced AJCC categories and
enucleation being associated to lower DSS and DMFS; how-
ever, it has to be mentioned that the survival difference reg-
istered regarding primary treatment, as above mentioned,
could be an effect of patient selection according to tumor
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size rather than a result in different efficacies of treatment
modalities. Nevertheless, other studies that have compared
enucleation versus brachyteraphy for primary treatment in
adjusted tumor size and stage cohorts also reported higher
DSS and DMES for radiation therapy,”* but these results
should be analyzed very carefully. Although Zimmerman
and McLean have hypothesized that these findings could
be explained by a dissemination of tumor cells through the
vortex veins during enucleation due to an intraocular pres-
sure spike while cutting the optic nerve,” the evidence that
micrometastases occur months before therapy” has dis-
carded this hypothesis long ago.

We also found a significant difference in DSS and DMFS
regarding initial tumor thickness, with larger tumors rep-
resenting worse outcomes. In fact, tumor size (largest ba-
sal diameter and thickness) has been appointed as one of
the most important factors predictive of metastases and
death.®”” In a cohort of 8033 patients consecutively diag-
nosed with UM, an increase in thickness by 1 mm was as-
sociated to a 5% increased risk for metastases at 10 years."
Unlike other works that also correlated largest basal diame-
ter with survival,” in our study only increased in thickness
demonstrated correlation with lower survival rates.

Similarly, advanced age at diagnosis has also been re-
ported as an important factor for poorer prognosis®'’; how-
ever, comparing DSS and DMES for patients with age <65
vs > 65 years old, we did not find any statistical differences.
This could be explained by the segregation in only this
two groups, since the differences seem to be more relevant
when comparing more extreme age groups.’

It is important to note that in this work, histopathologic
and cytogenetic features were not integrated in the mul-
tivariate survival analysis, which constitutes a limitation,
since these variables have also demonstrated to have rel-
evant role in survival.*"” Other important study limitation
include the limited follow-up in our group, hence not al-
lowing to analyze the 5-year survival and consequently not
permitting the comparison with the majority of works that
analyzed this data.

CONCLUSION

To the best of our knowledge, this is the first study to
characterize the Portuguese Population diagnosed with
UM. Our results highlight the importance of an early di-
agnosis and treatment, since lower AJCC stages and tumor
thickness at the time of diagnosis correlated with better
DSS and DMEFS. Additionally, considering the significant
proportion of asymptomatic cases, it is important to raise
health care workers and patients” awareness regarding this
rare but deadly condition,

Further studies with larger samples are needed to sup-
port our results, evaluate the impact of other prognostic
variables, estimate longer survival rates and analyze inci-
dence trends of UM in the Portuguese population.
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