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Abstract

Background To assess the characteristics and outcomes of uveal melanoma management at a tertiary center in the
Middle East.

Methods A study on 164 patients with uveal melanoma was conducted by reviewing the available medical records,
ultrasound, and pathology report results. Age at diagnosis, tumor location and size, treatment mode, visual outcome,
metastasis, mortality, and survival were studied.

Results The mean age of patients was 52.0+ 15.0 years, and 52.5% were male. Choroidal melanoma was the most
common uveal melanoma, followed by the ciliary body and iris melanoma. The mean thickness of tumors was
8.29+3.29. The majority of patients (n=111, 67.9%) were managed by brachytherapy with ruthenium-106 plaques.
Enucleation was performed primarily in 46 (28%) patients and secondarily in nine (5.5%) patients. The sexual disparity
was detected as the proximity of uveal melanoma to the fovea in males. For a 61-month mean follow-up period,
mortality occurred in eight of our cases, six of which were due to metastasis. The most common site for distance
metastasis was the liver (5/6), followed by the lung (1/6). The five-year and eight-year overall survival (OS) rate

was 0.947%+ 0.019. The 5-year survival rate reached zero in metastatic patients. OS was not statistically different
depending on the age, tumor diameters, the primary treatment received, or the histopathologic findings (p > 0.50 for
all).

Conclusion In this study, individuals diagnosed with UM exhibited an OS rate of around 94% at the five-year mark,
which remained consistent up to eight years. Notably, the presence of distance metastasis emerged as the sole
statistically significant factor influencing overall survival.
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Background

Uveal melanoma (UM) is the most common primary
intraocular tumor, although it is rare [1]. Uveal melano-
mas differ from cutaneous melanomas in their etiology,
biology, epidemiology, clinical course, and treatment
options [2]. The most common site for UM is the cho-
roid (90%), followed by the ciliary body (6%) and iris (4%)
[3]. Several risk factors have been identified, including
age, gender, race, skin color, oculodermal melanocytosis,
cutaneous or ocular nevi, and exposure to sunlight and
artificial ultraviolet light [4].

The incidence of UM has been reported at 5.1 cases per
million people per year in the United States [5]. However,
in parts of Africa and Asia, it has been reported as 0.2—
0.3 cases per million people per year and as high as 9.2
in Ireland [6, 7]. A north-south gradient has been attrib-
uted to the protective role of ocular pigmentation, which
is darker near the equator [8]. The median age at diag-
nosis is about 61-79 years, according to different reports
that may vary by ethnicity [4, 9-11]. According to various
studies, the mean age of onset in Asians ranges from 40
to 55, a decade or two earlier than in Western countries
[1, 4, 12-14]. Men are more likely to be affected than
women (1.3:1) [11].

Therapeutic modalities such as brachytherapy and pro-
ton beam irradiation, are the main conservative thera-
pies, but enucleation remains the treatment of choice for
larger tumors [3, 5]. The latest advances in therapy have
resulted in a reduction in the number of primary enucle-
ations performed [15].

In the study by Singh et al., the 5-year relative survival
rate for UM was reported to be 77 —84% [16]. Similarly,
the 4-year overall survival rate reported by Baily et al.
was 84% [7]. Almost half of UM cases eventually develop
metastases within 30 years of treatment, and according
to long-term follow-ups, the median survival time after
metastasis is 6—-24 months [5, 17, 18].

The presentation and outcomes of UM are varying in
different parts of the world [13]. There are few reports
regarding the prevalence, natural course, and outcome
of UM disease in the Middle East, including Iran. Herein,
we present findings from a study on clinical features,
management, and outcomes of uveal melanoma in indi-
viduals from Iran, conducted at a tertiary referral center.

Methods

This research was a retrospective chart review conducted
by examining the medical records of patients with UM
who were Managed at Farabi Eye Hospital in Tehran,
Iran, from January 2008 to December 2020. Institutional
review board approval was obtained from the Tehran
University of Medical Sciences and adhered to the tenets
of the Declaration of Helsinki. Since the present work is
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a retrospective study, informed consent was waived per
our university policy.

All Iranian patients diagnosed with uveal melanoma
(UM) and referred to the hospital were included in the
study. The first visit, diagnosis, initial treatment plan, and
patient follow-up were conducted in the ocular oncol-
ogy service of Farabi Eye Hospital, providing us with
sufficient mastery of the recorded information. All the
patients have been followed for at least 3 years.

The diagnosis of uveal melanoma was based on clini-
cal and ultrasonographic findings, all of which were con-
firmed by one expert specialist in ocular oncology (E.G
and H.RE).

Each melanoma case was reviewed for the following
variables: age, family history (FH), chief complaint (cc),
gender, race, presenting intraocular pressure (IOP), num-
ber of tumors, size, location, color, presence of melano-
cytosis, distance to the optic nerve and fovea, extraocular
extension, ultrasound findings, pathology results, man-
agement, complications, metastasis, death, and follow-up
time. Additionally, specific tumor features (mushroom,
dome, flat or diffuse) and the presence of drusen, halo,
subretinal fluid, orange pigment, and pigment dispersion
were noted. According to collaborative ocular melanoma
study (COMS study), tumors were categorized as small
(<2.5 mm), medium (=2.5 mm and <10 mm), and large
(>10 mm) based on tumor thickness [19].

Following the treatment protocol for UM patients, all
of these patients were referred for medical monitoring
for their cancer. They underwent blood tests, including
liver function tests, as well as liver imaging (such as ultra-
sound and MRI) and chest X-ray, both at baseline and at
specified intervals after treatment.

Treatment was based on tumor size, location, and
visual potential; however, the patients’ preferences were
an important factor. In Iran, the available treatment
modalities for UM are brachytherapy, enucleation, and
resection (partial lamellar sclerouvectomy in selected
patients). Also, transpupillary thermotherapy (TTT) and
photodynamic therapy (PDT) are adjunctive treatments
that we often use in selected patients. As there is no pro-
ton-beam facility in Iran, we had to manage peripapillary
UM tumors using other methods.

Brachytherapy with is the primary treatment for UM
at Farabi Eye Hospital and was utilized for tumors up
to 10 mm in thickness. In general, 'Ru plaques were
employed to treat tumors up to 7 mm in thickness, while
iodine-125 (1?°I) was used for tumors between 5 and
12 mm during a limited availability period [20]. In cer-
tain instances, brachytherapy was applied to address
tumors exceeding 10 mm in thickness; For example,
this approach was considered in cases involving the sole
functioning eye or when patients declined enucleation
and acknowledged the additional risks associated with
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prolonged eye radiation. As a general practice, enucle-
ation was reserved for uveal melanomas measuring over
10 mm thickness or in the presence of other complica-
tions such as severe vitreous hemorrhage, iris neovascu-
larization, and neovascular glaucoma (NVG).

Histological analysis was performed for all cases after
enucleation. Fine needle aspiration and biopsy were per-
formed for a few patients. Based on the pathology report,
the tumors were categorized as spindle, epithelioid, or
mixed cell type. Extra scleral extension (EOE), including
optic nerve involvement, was also noticed in pathology
reports. Molecular genetic testing was not evaluated for
any patient.

The collected variables were analyzed using SPSS-ver-
sion 24 software (IBM, Armonk, NY, USA). To describe
quantitative data, statistical indices such as mean,
standard deviation, and qualitative representations of
ratios and statistical tables were used. For the evalua-
tion of categorical variables, Chi-Squared test was used.
In continuous variables, we used Kruskal-Wallis and
Mann-Whitney tests for analyzing recorded dates. The
Kaplan-Meier method was used to estimate survival
times and the Log-rank test was used to compare differ-
ences in survival. A P-value less than 0.05 is considered
significant.

Results

Of the 164 patients, 86 (52.5%) were male and 78 (47.5%)
were female. The baseline demographics and clinical
characteristics of patients are summarized in Table 1.
The mean age of patients was 52.0£15.0 years. In most
case (n=145, 88.4%), the tumors were in the choroid, fol-
lowed by the ciliary body (n=17, 10.4%) and iris (n=2,
1.2%). The mean thickness and maximum diameter of
all tumors were 8.29+3.29 mm and 14.20%+3.62 mm,
respectively.

Choroidal melanoma was presented as a dome-shaped
mass in 78 patients (47.60%), mushroom-shaped in 71
patients (43.30%), flat lesion (thickness less than 3 mm)
in 11 patients (6.70%), and diffuse type in four patients
(2.4%). The lesion was pigmented in 156 patients
(95.12%), amelanotic in seven patients (4.26%), and mixed
in just one patient (0.60%). Subretinal fluid was present in
138 eyes (84.10%), and orange pigment was detected in
94 (57.30%) patients at the initial examination. Most of
the patients (73.2%) experienced blurred vision, followed
by flashing (10%) and pain (9.1%) (Table 1).

There was no significant difference between males and
females regarding tumor thickness (p=0.169), diam-
eter (p=0.956), or patient age (p=0.342). Interestingly,
UM in male patients was significantly closer to the fovea
(p=0.048) and was more likely to be present in superior
quadrants (p=0.029). Meanwhile, UM in females was
more likely to present with inflammatory symptoms such
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as pain (#=12 vs. n=3) and redness (n=4 vs. n=0) while
blurred vision was significantly more likely to be pres-
ent in males (=69 vs. n=51, p=0.002). There were no
significant differences between the two genders in terms
of EOE (n=2 vs. n=1) or tumor pathology diversity
(p=0.435).

Regarding tumor thickness, 84 patients (51%) of
patients presented with large melanoma (=10 mm) on
their first visit. The UM lesions were classified based
on tumor thickness into small (#=2), medium (n=78),
and large-sized tumors (n=84). Large tumors were
more likely in the temporal quadrants, while medium-
sized tumors were more frequent in the superior quad-
rants (p=0.007). Compared to small and medium-sized
tumors, patients with large lesions were more symp-
tomatic (p=0.049), and more likely to have mushroom
shaped tumors (p=0.001). There was also a higher prob-
ability of detecting subretinal fluid in these patients
(p=0.001). Neither tumor thickness (p=0.65) nor the
tumor’s histopathologic type (p=0.92) had a significant
impact on the hazard of occurrence of EOE.

The majority of patients in the present study (n=111,
67.9%) were managed by brachytherapy with %Ru
plaques (2=98, 88.3%) and '*’I plaques (n=13, 11.7%).
The mean age of patients who underwent brachyther-
apy was 50.90+13.90 years and the mean tumor thick-
ness and maximum diameter were 7.20+2.65 mm and
13.54+3.69 mm, respectively. Brachytherapy with %Ru
was performed for four patients who had tumor thick-
nesses of more than 10 mm. These patients refused
enucleation but all these patients underwent secondary
enucleation because of an uncontrolled disease. 25% of
the brachytherapy patients underwent TTT laser as an
adjunctive treatment. TTT was used as the only treat-
ment method in four patients, and another three patients
were treated with PDT and monitored for any signs of
growth without any need for interventions. Periodic pho-
tographic documentation had shown no documented
growth during at least five years of follow-up. It is impor-
tant to note that it was not routine practice at our center
to perform a biopsy for cytology or cytogenetic studies
on patients undergoing brachytherapy treatment. The
histology samples were from patients who underwent
primary or secondary enucleation.

Primary enucleation was performed as the first line
of treatment for 46 (28%) patients, whose mean age
was 56.17+15.45 years. The mean tumor thickness
and maximum diameter in enucleated patients were
11.494£2.49 mm and 16.4%2.07 mm, respectively. The
histopathology diversity for primary enucleated globes
was: spindle cells type (n=27, 59%), epithelioid cells
(n=13, 28%), and mixed cells (=6, 13%).

The mean follow-up period was 60.45+22.21 and
60.56+29.86 months for the brachytherapy and
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Table 1 The demographic data of the uveal melanoma patients
Age in years 52+15 15-84  Tumor Shape Mushroom 71 43.30%
(mean +SD, range) (N, %)
Patient's gender Female 78 47.60% Dome 78 47.60%
(N, %) Male 86 52.40% Flat 1 6.70%
Diffuse 4 2.40%
Vision (logMar, 1.13+1.2 0-5 Lesion Color (N, Melanotic 156 95.12%
mean +SD, range) %)
IOP (mean +SD, 1472+28 7-33 Amelanotic 7 4.26%
range)
Mix 1 0.60%
Weight (Kg) of 71413 38-107
patient (mean+SD,
range)
Height (cm) of 163+13 50-192 Pigment disper- Yes 47 28.70%
patient (mean+SD, sion (N, %)
range)
Body Mass Index 26+4 17-43 No 17 71.30%
(mean =SD, range)
Iris Nevus (N, %) Yes 3 1.80%
Smoking (N, %) Yes 52 31.70% No 157 95.70%
No 112 68.30%
Alcohol (N, %) Yes 24 14.60% Basal diameter 1420+£3.62 1.50-225
(mean =SD, range)
No 140 85.40% Thickness of le- 829+329 1.14-1643
sion (mean£SD,
range)
Distance to fovea 3+4 0-16
(mm, mean*SD,
range)
Duration of 10341+£103.76 85— Distance to 3+4 0-17
symptoms (Weeks, 1395 optic disc (mm,
Mean =SD, range) mean = SD, range)
Orange pigment  Yes 94 57.30%
Symptoms (N, %)  Redness 4 240% (N, %) No 70 42.70%
Pain 15 9.10%  Drusen (N, %) Yes 1 0.60%
Flashing 16 9.80% No 87 54.00%
Blurred Vision 120 73.20% N/S 73 45.30%
Floater 7 430%  Halo (N, %) Yes 1 0.60%
N/S 2 1.20% No 88 53.70%
N/S 75 45.70%
Type of disease CH Melanoma 145 88.40%
(N, %) Ciliary body 17 1040% Subretinal fluid  Yes 138 84.10%
Melanoma (N, %)
Iris Melanoma 2 1.20% No 155 96.20%
Extraocular Yes 4 2.50%
extension
Laterality (N, %) Left 76 46.30% No 160 97.5%
Right 88 53.70%
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Table 1 (continued)
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Treatment (N, %)

Quadrant Location  Superior 22 13.40%

(N, %) Nasal 22 13.40%
Inferior 29 17.70%
Temporal 25 15.20%
Peripapillary 11 6.70%
Inf-Temporal 8 4.90%
Inf-Nasal 14 8.50%
Sup-Temporal 11 6.70%
Sup-Nasal 11 6.70%

Brachytherapy I-125 13 7.90%
Brachytherapy'°Ru 98 57.5%
TTT 4 2.40%
Enucleated 46 28.00%
PDT 3 1.80%
Brachy/enucleation/refused 4 2.40%

125]: lodide-125, IOP: Intraocular pressure, logMar: Logarithm of the Minimum Angle of Resolution, N: Number, N/S: Not stated, PDT: Photodynamic therapy, '°°Ru:

Ruthenium-106, SD: Standard Deviation, TTT: Transpupillary thermotherapy

enucleation groups, respectively (p=0.65). Secondary
enucleation was performed in nine patients who failed
conservative treatments (five due to local recurrence, two
due to complications such as dense vitreous hemorrhage
and glaucoma, and two due to the patient’s desire). The
pathology reports for secondary enucleated globes were
spindle type in four patients, epithelioid in 3 patients,
and mixed type in two patients. Three patients (1.8%)
experienced EOE. None of them had a local recurrence
or developed metastatic disease.

During this follow-up period, 8 cases (6 males vs. 2
females) experienced mortality, with 6 of them attributed
to metastasis. The characteristics of these cases are sum-
marized in Table 2.

Of patients with distance metastasis, three had under-
gone brachytherapy, two had undergone enucleation,
and one had undergone enucleation after brachytherapy.
The most common site for distance metastasis was the
liver (5/6) followed by the lung (1/6). The mean tumor
thickness at presentation in patients who did not have
metastatic disease at the last follow-up was 7.84 mm; by
comparison, it was 8.30 mm in those who did have meta-
static disease (p=0.9). All patients with metastasis died
within five years of diagnosis. Unfortunately, records giv-
ing the exact times between the first exam and the detec-
tion of metastasis were not available.

The overall survival (OS) curves are shown in Fig. 1A.
The four and five-year OS rates (meanzstandard error)
were 0.95610.016 and 0.94710.019,

respectively, based on 146 and 100 cases within the
specified time frames.

The seven- and eight-year survival rates remained at
0.94710.019, in 42 and 20 cases who were followed up
with at the time of analysis (Fig. 1A).

Distance metastasis was the only statistically significant
factor affecting the OS (p<0.001). The four-year OS rates
were 0.98720.009 and 0.167%0.152 in patients without
and with distance metastasis, respectively. The five-year
survival reached zero in metastatic patients, while in

non-metastasis patients, the survival remained high at
eight years (Fig. 1B).

OS was not statistically different depending on the age
(p=0.177), tumor thickness (p=0.080), tumor diameter
(p=0.722), lesion pigmentation(p=0.651) the primary
treatment received (p=0.478), and the histopathologic
finding (p=0.87).

The four-year OS rates were 0.969+0.015 and
0.906%0.052, for those aged 12-65 and 65+ years,
respectively (Fig. 1C). The four-year OS rates were
0.971£0.017 and 0.928+0.035 for those with tumors
measuring less than or equal to 10 mm and those mea-
suring more than 10 mm, correspondingly. (Fig. 1D). The
four-year OS rates for individuals with tumors diameter
less than or equal to 16 mm and those measuring more
than 16 mm were 0.953+£0.020 and 0.96210.026, respec-
tively (Fig. 1E). The four-year overall survival rates were
0.969%0.018 for those treated with brachytherapy and
0.935+0.036 for those treated with enucleation. (Fig. 1F)

Discussion

In this retrospective study on patients with uveal mela-
noma over the last 10 years, the mean age of patients was
52.0 years, and the mean tumor thickness and maximum
diameter were 8.29 and 14.20 mm, respectively. Male
patients had higher superior choroid UM lesions and
more foveal lesions than females. The five-year and eight-
year mortality rate is low in this study. All the metastasis
in the cases occurred within the first five years after the
diagnosis and all the cases deceased in the first five years
after diagnosis.

Race appears to have matter in the occurrence of
UM [14, 21], even in the United states, Cormier et al.
reviewed the Surveillance, Epidemiology, and End Results
(SEER) data from 1992 to 2002 for primary cutaneous
melanoma in all races [22]. In that cohort, they identi-
fied 48,143 Caucasians (97%), 932 Hispanics (2%), 251
African Americans (0.1%), 52 American Indians (0.1%),
and 294 Asians or Pacific Islanders (1%). They observed
that non-Caucasians were two to four times more likely



Page 6 of 11

(2024) 10:25

Riazi-Esfahani et al. International Journal of Retina and Vitreous

uondadiad 3yb1 oN 4N ‘uondadiad b1 :d7 49buy Juno 14D ‘A3Nde [ensiA pa3da1Iod 1599 YADY

sis
pa -p1se} Adelayy
ao - Auswby - ON  ploloyd LS Gl IEAN SOA 9N 124 -Ayoeig WL4D WZ4D  SSOf [BNSIA 9le V4
pa
SO - -uswbid - ON ploloyd /89l cevl - ON - 9¢ uonespnuly - d1  SSO|[ensiA Sle 8
Jsip ol
P2 Juade(pe Adesayy
SO - -uswby - ON ploloys  /gv LULL - ON - ¥e -Aydelg d1l  0l/€  SSOl[ensIA  olews 65
SIS
JEN:] pa -p)se} Adesayy w | ejsdoyd
ao 11l -uswby - ON ploloyd /1L 850¢C 19N SOA 9N 85 -Aydelg 4D 0l/¢ -Joweisy Sle ke
sis
pa -pise} Adesayy w |
ao - -uswby - ON  ploloyd lce €06 Bun SOA 9N 99 -Ayoeig 4D 0l/f  SSO|[ensIA Sle 09
osip 0} sis
pa  (d1301d3u) juaefpe -ejse} Bulj|oms -
ao - -uswbig PaxIN ON  ploloyd 8 €l 19AI7 SOA 9N 8¢ uones|pnuUy - dIN uled  9lewoS A3
sis uoneaPNUd
pa Apoq -ejse} uayy Ade
ao - uswbly  gaojpuids ON Aeln 16Tl Lol IEAN SOA 9N 9l -Jaymyoeig - d1  SSOj[ensiA 9leN 0/
ac
eydje SIS
uoJ3y pa -e158)
SO -18|  -juswblg |19 paxi ON ploloysy  o6l'lL 968l IEAN SOA 9N ¢ uones|pnuly - OL/L SsO[ensiA olen 19
Ade
AN -9 Yy (ww)
-le juea uois9| (ww) 1919 yieap (syjuow) YAD4
-13 -nf uolje} uoISUIIXd 9Yljo ssdu  -we  siselseldw sisejselow jo yleap vYAD4 len uonejuasaid
-je7  -py  -uswbid ABojoyleq Jejndoesixy uoned0T PIYL  -Id  JOUONEIOT  JOIDUISAIJ dShe)  oj}dwi] judwiedl] |euly  -lu] swoldwAs Ispudn je aby

PUIOUR[DUI [B2AN YUM SIUsIied pasesdsp Jo sdisiaideleyd oY) g ajqel



Riazi-Esfahani et al. International Journal of Retina and Vitreous

(2024) 10:25

10 ————aa,,
¢ —MSurvival Function
_ A Censored
g
g s
w
2
s
g 4
3
5]
2
o
o 20 40 60 80 100 120 140 160 180 200
A Time (months)
o T e s,
Age (years)
8 <65
165+
K A <65-censored
N A 65+-censored
5
2
ko
R
=
[}
2
0
0 20 40 0 50 100 120 140 150 180 200
C Time (months)

TN
N G A il S0 25

Diameter (mm)
8 <16

—116+

A <16-censored
A 16+-censored

Cumulative Survival

0 20 40 60 80 100 120 140 160 180 200
E Time (months)

Page 7 of 11

10 T\M’m 2
Metastasis
8 T _MNo
—Yes
K] A No-censored
: A Yes-censored
I
3
wv
2
K|
E 4
E
(5}
2 T
0
o 20 40 60 80 100 120 140 160 180 200
B Time (months)
10 —ﬁ_ﬁ
YNNIV NN Y SIS Thickness
-<10
K] 10+
A <10-censored
3 4 10+-censored
E .
wv
2
k]
3
H El
3
[5}
2
0
o 20 40 60 80 100 120 140 160 180 200
D Time (months)
10
a
Treatments
8
—Brachytherapy
—TEnucleation
K A Brachytherapy-censored
F 4 Enucleation-censored
a
2
k]
g 4
S
o]
2
0

0 20 40 60 80 100 120 140 160 180 200
F Time (months)

Fig. 1 Overall survival analysis. (A): Overall survival. Time: Time following primary treatment, months. (B): Overall survival by distance metastasis. Time:
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thickness. Time: Time following primary treatment, months. (E): Overall survival by tumor diameter. Time: Time following primary treatment, months. (F):
Overall survival by primary treatment (Brachytherapy vs. Enucleation). Time: Time following primary treatment, months

to present with advanced stage IV cutaneous melanoma,
compared with Caucasians. Furthermore, the five-year
survival was 90% for Caucasians and 72-81% for non-
Caucasians. After adjustment for age, sex, and region,
they found that non-Caucasians demonstrated a two- to
threefold greater risk for melanoma-specific mortality
compared with Caucasians.

Hu et al. noted that the lower incidence of cutaneous
melanoma in non-Caucasians was ascribed to the protec-
tive effects of skin and eye pigmentation, but acknowl-
edged that Hispanics, like Caucasians, were experiencing
an increase in incidence, and recommended sun-protec-
tion measures for all races [23].

Hu et al. used the Surveillance, Epidemiology, and End
Results (SEER) database to study the incidence of UM in
different races from 1992 to 2000. The age-adjusted inci-
dence of UM (per million people) was 0.3 for Blacks, 0.4
for Asians, 1.7 for Hispanics, and 6.0 for non-Hispanic
Whites [24]. Except for Blacks versus Asians, the dif-
ferences in incidence rates were statistically significant.
When compared to Black patients, Asians had a relative
risk of melanoma development of 1.2, Hispanics had a
risk of 5.4, and non-Hispanic Whites had a risk of 19.2
[24].

The prevalence of UM varies by geographic location.
The incidence has been reported to be between 2 and 8
per million for the European population. [8] The study
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by Virgili et al. [8] described geographic variability in the
incidence rate from the north to south of Europe. Baily
et al. showed that the mean age-adjusted incidence of
UM in Ireland was 9.5 per million people [7]. Singh et al.
collated prior studies on the incidence of UM worldwide
from 1961 to 2001 and found that incidence rates ranged
from 0.3 per million in Japan to between 9.0 and 10.4
per million in Norway, Sweden, East Germany, and Ohio
(USA) [16, 18].

While the information available in the current study
cannot estimate the prevalence of UM in Iran, given the
racial similarities (darker skin pigmentation) and ambi-
ent geographic similarities (light exposure) between Ira-
nians and those living in southern Europe such as Spain
or Italy, a similar prevalence appears to be warranted for
Iran.

The mean age at diagnosis of UM in this study was 52
years, which is lower than reported in the United States
and Europe [3, 7, 14]. Shields et al. reported a mean age of
58 years for 8,033 patients with UM in the United States
[3]. In Ireland, Baily et al. documented a mean age of 61.7
years for 253 patients with UM [7]. Compared with these,
the mean age of patients in our study is lower and is close
to that reported in studies from other Middle Eastern
countries such as Saudi Arabia (50 years) and Jordan
(46 years) [25, 26]. According to the other studies [14], a
comparative cohort study of Chinese and Asian Ameri-
can UM patients revealed that Asian patients were diag-
nosed at a younger age (47.3+12.5 years vs. 59.7+14.8
years) [21, 27].

Kuo et al. [28] evaluated the findings of 65 Chinese
patients with UM in 1982 and found that they presented
at a younger age compared to Caucasians from the
United States.

Biswas and colleagues examined 103 Asian Indian eyes
with UM and compared them to other ethnic groups.
They observed that UM in Asian Indians is more com-
mon in younger individuals (mean age 46 years) and has
a larger diameter (mean basal diameter 13 mm) than in
Caucasians [29].

Shield et al. [14] found that Caucasians presented with
uveal melanoma at an older age (58 years) compared to
non-Caucasians (44—52 vyears). Despite most Iranian
being identified as Caucasian [30], the incidence age of
uveal melanoma in this study was more similar to non-
Caucasians in Western countries.

In this study, 52.5% of the subjects were male. However,
except for tumor location and distance from the macula
and metastasis, we found no statistical difference in the
studied parameters between men and women. Similar
to the present study, Damato et al. [31] described dif-
ferences in tumor location with a tendency toward the
thicker and posterior location of tumors in men. Another
study showed greater involvement of the ciliary body
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and iris in women [32]. Concordant with our study, this
study also demonstrated more posterior tumors and an
increased rate of metastasis and melanoma-related mor-
tality in men [32]. Similarly, Rietschel et al. and Zloto et
al. noticed that the male gender correlated independently
with a significantly higher risk of melanoma-related mor-
tality [32, 33]. Kujala et al. found no gender differences in
melanoma-related mortality [34].

In Baily et al’s study, UM location was choroidal in
82%, ciliary body region in 11%, and iris in 7% of cases
[7]. In the study by Shields et al., the choroid was the
most common location of UM (90%), followed by the cili-
ary body (6%) and the iris (4%) in the American popula-
tion [3]. The percentages of cases presenting these tumor
sites in the present study were 88.4%, 10.4%, and 1.2%,
respectively.

Clinical factors associated with the prognosis and
death of all American patients with UM in multivariate
analysis included higher age, more tumor thickness and
basal diameter, diffuse tumor morphology, ciliary body
location, higher pigmented tumors, the presence of sub-
retinal fluid, extraocular extension, and the presence
of intraocular hemorrhage [3]. The multivariate factor
for metastasis in Hispanics was increasing tumor basal
dimension (p=0.039). There were no significant factors
for metastasis in Asians or African Americans [3].

Tumor diameter (especially thickness) at diagnosis
was believed to be the most important clinical prog-
nostic factor related to prognosis and patients’ survival
[35, 36]. A study by Kestel et al. showed that the overall
five-year survival rates of patients decreased from 66.7%
for smaller UM tumors (£9 mm) to 28.6% for larger
tumors (9.1-15 mm) [37]. A study by Shields et al. on
8033 pum cases demonstrated that metastasis at five and
10 years was 6% and 12%, for small melanoma (0—3.0 mm
thickness), 14% and 26%, for medium-sized tumors
(3.1-8.0 mm), and 35% and 49% for large UM tumors
(>8.0 mm) [3]. In the present study, four of six patients
with systemic metastasis (66.6%) had large UM.

In the present study, the mean tumor thickness
and diameter at diagnosis were 8.29+3.29 mm and
14.20%£3.62 mm, respectively; these values are larger
than indicated in reports from European and American
patients [3, 5, 8]. The mean tumor thickness and diam-
eter reported in Ireland by Baily et al. were 6.5+3.8 mm
and 12.5%3.6 mm, respectively [7]. In another study from
the USA on SEER database, the mean tumor thickness
and diameter were 4.9+3.01 mm and 11.3+8.27 mm,
respectively [38]. Also, Shields et al. reported a thick-
ness and basal diameter of 5.5 mm (4.5, 1-24) and 11 mm
(11, 1-33), respectively. Similar to the present study,
the tumor thickness (7.1+3.28 mm) and basal diameter
(12.0+3.54 mm) were significantly high in a study on
Chinese patients [21].
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Apparently, tumors are larger at the time of diagnosis
in Iran and other Asian countries compared to Western
countries [21]. We hypothesize that awareness of UM
signs and symptoms among general and subspecialty
ophthalmologists and improving general population edu-
cation can lead to earlier diagnosis and improved prog-
nosis of UM during routine eye examinations. According
to this hypothesis, a high percentage of patients in this
study had mushroom-shaped tumors (43.4%); by com-
parison, approximately 19% of patients had such tumors
in the study by Shields et al. [3].

In the current study, the lesions were pigmented
in 155 patients (95.1%) and amelanotic in only seven
patients (4.3%). Previous studies have shown that about
15-25% of choroidal melanomas in Western countries
are amelanotic melanomas which are thought to arise
from an amelanotic nevus [3, 39]. Zewar et al. reported
an amelanotic choroidal melanoma rate of 7% in Jordan,
and Shields reported a rate of 16% in African Americans
and 14% in Asian Americans. The presence of pigmenta-
tion in the tumors has been associated with the growth of
UM and has been shown to have a poorer prognosis than
amelanotic ones [39]. Our study showed no correlation
between OS and lesion pigmentation.

With the introduction of brachytherapy as an effective
treatment method for UM in the early 70s, the number of
eyes undergoing enucleation as primary therapy gradu-
ally decreased. Multiple radiotherapy techniques (plaque
brachytherapy, proton beam radiation, etc.) have been
introduced. Radiotherapy, which only accounted for only
10% of cases in the early 80s, reached 70% in 2014 [36].
Brachytherapy was performed in 73% of Chinese patients
and almost two-thirds of UM patients in Ireland [7, 21].
In the present study, 65% of all patients were treated with
brachytherapy, aligning with findings in other studies.
Alsuhaibani et al. reported an 83% enucleation rate. The
high rate of enucleation in our region might be attrib-
uted to the more prevalence diagnosis of large-sized
tumors at the initial presentation [26]. Based on up to 12
years of follow-up, the COMS data suggest that mortal-
ity rates among patients treated with eye-conserving I,,;
brachytherapy were comparable to mortality rates among
patients treated with enucleation. This included deaths
from all causes as well as tumor-specific mortality [40].

Despite evolving trends towards eye-sparing treatment,
the 5-year relative survival rate has remained unchanged
over the past 40 years, and approximately 50% of uveal
melanoma patients will develop metastatic disease within
30 years of diagnosis [3]. The COMS found cumulative
metastasis rates of 25% and 34% after five and 10 years,
respectively, with 80% of metastatic patients dying within
one year and 92% dying within two years of being diag-
nosed with metastases [41]. In a review by Singh et al,
the 5-year relative survival rate (81.6%) remained stable
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during the observation period from 1973 to 2008 [5].
Using SEER data, Bishop et al. reported a 5-year sur-
vival rate of 78.4% for 7069 uveal melanoma cases. [35].
Another study, on 1500 um cases in China reported a
5-year survival rate of 84.0% for their patients [21]. In a
study on 253 Irish patients by Baily et al. the overall four-
year survival was 84% and the OS was significantly lower
in patients who had undergone enucleation as well as
patients over 65 years old [7]. The overall five-year sur-
vival rate for patients in our study was 94.7%. Although
the pattern of treatment was the same as the Irish pop-
ulation, we did not observe any significant difference in
patients’ survival between the treatment protocols and
age. It shows that the better survival in patients who
had undergone brachytherapy in the Irish study was not
a result of the superiority of radiation over enucleation
but rather due to other factors like the patient selection
at presentation, race, or ethnicity. In a Jordanian study
about 96% of patients were alive after a mean 2-year fol-
low-up [25]. In another study in Saudi Arabia, metasta-
sis was detected in 5% of patients after 5 years from the
initial treatment of medium and large-sized UMs. Due
to the very short follow-up period for more than half of
the patients, they could not provide survival outcome
among their patients population [26]. Though, Shields et
al. found no statistical difference in metastasis or death
when comparing the Caucasian population to the His-
panic, Asian, or African American populations [3].

The most common histopathological finding in pri-
mary enucleated globes was spindle cells type (59%),
with epithelioid cells following at 28%. A similar pattern
was reported by Luo et al. based on a Chinese database
[42]. Notably, the histopathological analyses of five cases
characterized as spindle cell type revealed spindle cells
type A as the predominant cell population. While these
enucleated eyes displayed a mixture of spindle A and
spindle B cells, spindle A was predominantly observed.
According to COMS report number 6, there are distinc-
tions between spindle A cells in choroidal melanoma and
spindle cell nevus. Unlike spindle cell nevus, which fea-
tures abundant cytoplasm with a small nucleolus, spindle
A cells are typically smaller, with sparse cytoplasm and a
plumper nucleus [43]. Recently, the American Joint Com-
mittee of Cancer (AJCC) classification identifies three cell
types: (i) spindle cell (typically comprising a mixture of
spindle A and spindle B cells) (ii) epithelioid cell, and (iii)
mixed cell type. According to this classification, spindle
cell melanoma consists of spindle cells constituting>90%
of the tumor, while epithelioid cell melanoma comprises
epithelioid cells making up 290% of the tumor. All other
tumors fall under the category of mixed cell melanoma.
[44]. Research indicates that, compared to spindle cell
melanomas, epithelioid cell melanomas, followed by
mixed cell melanomas, exhibit a poorer prognosis [43].
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It is also worth noting that our study is based on ter-
tiary referral center patients’ data and cannot be gener-
alized to the entire country. It could be postulated that
some possible cultural, environmental, socioeconomic
factors, and other undetermined factors may affect this
disparity in the findings.

This is the first study to describe the clinical char-
acteristics and outcomes of UM since brachytherapy
began being used as an effective option for the treatment
of UM at our center. The relatively small sample size
is a limitation of this study. Moreover, Due to the con-
strained duration of our follow-up period, we regret to
acknowledge that our study lacks the capacity to provide
comprehensive insights into 10-year survival rates. This
limitation arises from the inherent challenge of captur-
ing long-term outcomes within the specified timeframe
of our research. Consequently, our findings may not fully
capture the nuances and trends that may emerge over
a more extended period, specifically in the context of
assessing 10-year survival rates. Another shortcoming of
this research is that FANB, cytology, and chromosomal
testing of samples could not be performed. Regardless of
these limitations, our data offers considerable insight into
the clinical features, treatment modalities, and survival of
Iranian patients with UM.

Conclusion

In this study, the average age at the time of uveal mela-
noma (UM) diagnosis was 52 years. The mean dimen-
sions of the tumor at the point of diagnosis were
8.291+3.29 mm in thickness and 14.20+3.62 mm in
diameter. The OS rate of these patients after 5 years
was 94.7%, and this rate remained stable at 8 years of
follow-up. Notably, this survival was not dependent on
age, tumor thickness, tumor diameter, the primary treat-
ment received, and the histopathologic finding. Distance
metastasis emerged as the only statistically significant
factor affecting OS.
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