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Gender Differences in Clinical Presentation and Prognosis
of Uveal Melanoma
Ofira Zloto, Jacob Pe’er, and Shahar Frenkel
PURPOSE. We examined the clinical differences in manifestation
and prognosis of uveal melanoma (UM) between men and
women.
METHODS. We evaluated 723 UM patients (325 males) who were
treated between 1988 and 2010 at a national referral center.
Men and women were compared regarding differences in
annual distribution, age at diagnosis, size and intraocular
location of the tumor, symptoms leading to diagnosis,
recurrence, development of metastases, and mortality. Statistical analysis included ANOVA, Pearson correlations, and
competing risks for melanoma-related mortality.
RESULTS. Significant gender differences were not found for
annual distribution, diagnosis age, tumor size, or recurrence
rate. Tumors were located more frequently posterior to the
equator in men than in women. However, men were less likely
than women to complain of symptoms before the diagnosis
(77.10% vs. 84.65%). Men suffered more metastases. In the
subgroup of patients who had metastases, the time until
development of metastases was shorter in men (metastases 1
and 5 years after diagnosis of UM: 26% vs. 12.96% and 84% vs.
50%, respectively). The cumulative incidence for melanomarelated mortality was higher for men, with an almost two-fold
excess of male melanoma-related mortality in the first 10 years
after the diagnosis of UM.
CONCLUSIONS. Men have earlier and more frequent metastases in
the first decade after the diagnosis of UM, a fact that may have
significant implications in planning clinical trials to test
adjuvant therapies to prevent metastasis. (Invest Ophthalmol
Vis Sci. 2013;54:652–656) DOI:10.1167/iovs.12-10365

U

veal melanoma (UM) is the most common primary
intraocular malignancy in adults. A thorough study based
on the American Surveillance, Epidemiology and End Results
(SEER) cancer registry, showed that the mean age-adjusted
incidence of UM in the United States was 5.1 per million, with
significantly more men affected (men 5.8, women 4.4).1 In a
previous study Singh et al. presented a summary of studies
from all over the world that showed variation in incidence
rates among different countries, although generally the
incidence rate in women was lower than in men.2
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The underlying causes of UM are still unknown despite
extensive research into the etiology of the disease during the
last decades. The disease seems to be multifactorial. Race3 and
genetic predisposition4 have been suggested as possible risk
factors.
The tumor is usually diagnosed due to complaints of
disturbances in visual fields, blurred vision, and sometimes due
to an episcleral pigmented lesion. However, the tumor can
occasionally be found on a routine eye examination. The age at
diagnosis, intraocular localization of the tumor, size of the
tumor, and existence of metastasis are important clinical
prognostic factors of the disease, and can be augmented by
histopathologic, cytogenetic, and molecular characteristics.5,6
According to the Collaborative Ocular Melanoma Study
(COMS), even if the treatment was considered a success, 5and 10-year cumulative metastasis rates were 25% and 34%,
respectively.7 The primary site for UM metastasizes is the liver
(89%).7 The prognosis after detection of metastatic disease was
poor. The death rate following the report of metastasis was
80% by one year, and 92% by two years.7
Gender medicine is a rather new, developing area that
focuses on the impact of gender on human physiology, clinical
features, and prognosis of diseases. Few articles about the role
of gender in cutaneous malignant melanoma have been
published.8,9 In cutaneous malignant melanoma, male gender
was associated with a greater incidence of unfavorable primary
tumor characteristics without an increased risk for nodal
metastasis.8 Nonetheless, gender was an independent factor
affecting survival, and the prognosis was worse for men.9 Some
epidemiologic studies demonstrated significant gender-based
differences in ocular conditions, such as idiopathic fullthickness macular hole10,11 and age-related macular degeneration (AMD).12
Data on gender differences among UM patients have been
analyzed partially in several studies, but have not been
evaluated for all study parameters. To our knowledge, this is
the first study aimed at searching for gender differences in UM
patients from the first visit through the treatment to the
survival data. Damato and Coupland performed a study that
compared the intraocular localization, size, and histopathologic and genetic differences between men and women, but did
not assess treatment and prognosis.13 Therefore, we found that
a complete analysis on differences between men and women is
necessary.

METHODS
Patients
A cohort of patients who were diagnosed with UM, and treated at a
national referral center (Hadassah-Hebrew University Medical Center,
Jerusalem, Israel) between 1988 and 2010, were included in this
retrospective analysis. During the study period no other ocular
oncology services existed in the country.
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The following parameters were documented: patient demographic
information (gender and age at diagnosis), previous/concurrent
malignancies, symptoms and complaints leading to the diagnosis of
UM, clinical findings (including intra-ocular localization, tumor largest
basal diameter [LBD], and tumor height as measured by ultrasound),
treatment, histopathologic findings for the enucleated cases, and
biannual follow-up data (including recurrences, appearance of
metastases, additional treatments, and survival data). The cause of
death was recorded in the patients’ charts at the time of death.
Metastatic death was noted only for biopsy-proved metastases.

Tumor Classification
The intraocular localization of the tumors was noted according to the
involved areas. The retinal area was divided into the macular area
within the central posterior pole and the peripheral fundus. The
peripheral retina was divided further into mid periphery (posterior to
the equator) and far periphery (anterior to the equator) retina, with
their junction at the equator of the globe.
Tumors were categorized into subgroups according to the LBD and
apical height (H) following the COMS classification: If LBD >16 mm
and/or H >10 mm, then the tumor was classified as a large tumor; if 10
 LBD < 16 mm and 2.5 mm < H < 10, then the tumor was classified
as a medium tumor; other cases were classified as small tumors.
Additionally, we used the new American Joint Committee on Cancer
(AJCC) 7 tumor, nodes, and metastasis (TNM) classification of tumor
size (T parameter) to stage the 4 sizes of tumors.14

Statistical Analysis
Comparisons between the genders were performed by analyzing
means with Student’s t-test and Pearson correlations. Contiguous
parameters were grouped into categories. Survival function was
estimated using the Kaplan-Meier method and log-rank tests.
Competing risks for melanoma-related mortality as well as the
semiparametric proportional hazard model were calculated via Gray’s
K-sample tests.15
The overall significance level was set to an alpha of 0.05. Statistical
analyses were performed using JMP Statistical Discovery Software 7.0
(SAS Institute, Cary, NC) and R, version 2.13.0 (freely available online at
http://www.r-project.org, provided by The R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS
Uveal melanoma was diagnosed in 723 patients: 325 men
(44.95%) and 398 women (55.04%). The mean annual
distribution was 43.3% men and 56.7% women (paired t-test,
P ¼ 0.001). The mean age at diagnosis for male patients was
60.96 years (95% confidence interval [CI] 58.66–63.27), and
the mean age at diagnosis for female patients was 60.16 years
(95% CI 58.15–62.18). No significant gender difference in
diagnosis age was observed (t-test, P ¼ 0.607).

Tumor Size and Classification
There were no statistically significant differences in tumor size
between male and female patients (Table 1).

Intraocular Tumor Location
Tumors were located most often in the choroid (in 86.15% of
male and 82.66% of female patients). There was a similar
distribution between the genders of tumors located in the iris
and ciliary body (CB, Table 1). Regarding tumors located in the
choroid, male patients tended to have a significantly higher
rate of tumors detected posterior to the equator (42.28% vs.
33.99%, Pearson v2, P ¼ 0.0294). Moreover, tumors were
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located more frequently in the posterior pole in men compared
with women (17.79% vs. 10.96%, Pearson v2, P ¼ 0.0123).

Reason for Referral
Most patients of both genders were symptomatic at diagnosis
(the remainder were diagnosed during routine eye examination). However, despite the more posterior tumor location,
men were less likely to complain about symptoms before the
diagnosis than women (77.10% vs. 84.65%, Pearson v2, P ¼
0.0402). The most frequent complaints of both genders were
disturbances in visual field, decreasing visual acuity, and
blurred vision. Rare complaints were photopsia, redness, pain,
and hemorrhage. No significant gender difference in the type
of complaints before the diagnosis was observed (likelihood
ratio P ¼ 0.436).

Treatment
Brachytherapy via a Ruthenium 106 plaque was the most
common treatment for both genders, and was used for 79.04%
of the women and 75.49% of the men. Eyes with tumors that
were too large for brachytherapy were enucleated at the same
rate for both genders: 17.56% for women and 20.92% for men.
Overall, there was no statistically significant difference in the
treatment modalities (likelihood ratio, P ¼ 0.579, Table 2).

Tumor Recurrence
Of the 723 patients, 42 (5.81%) had recurrence: 18 male
(5.54%) and 24 female (6.03%) patients. No significant gender
difference in recurrence was observed in this analysis (Pearson
v2, P ¼ 0.778).

Metastatic Disease and Survival
Of the 723 patients, 89 (12.31%) had metastases in the study
period: 49 (15.08%) male and 40 (10.05%) female patients
(Pearson v2, P ¼ 0.040).
Among those who had metastases during the first five years
after diagnosis of UM, men suffered metastases at an almost
two-fold rate compared with women, with 26% of the men
versus only 13% of the women having metastases within one
year, and 84% and 50%, respectively, having metastases within
five years from UM diagnosis (log-rank P ¼ 0.007, Table 3, Fig.
1). Moreover, the cumulative incidence for melanoma-related
mortality was significantly higher for men, with an almost twofold excess of male melanoma-related mortality in the first 10
years after diagnosis of UM (Gray’s K-sample test P ¼ 0.018,
Table 3, Fig. 2 top). This gender difference favoring the survival
of female patients also was apparent in the length of survival
time after the diagnosis of metastases with a mean 6 SE
survival of 20.1 6 4.5 months for men and 36.8 6 9.2 months
for women (log-rank P ¼ 0.134). Finally, the cumulative
incidence for nonmelanoma-related deaths was higher for
women (Gray’s K-sample test P ¼ 0.096, Fig. 2 bottom).

A Multivariable Regression Analysis for MelanomaRelated Mortality
A regression model for competing risks was constructed to
analyze variables that may be predictive of melanoma-related
mortality. The variables that showed a correlation with
prognosis in the univariate analysis included age, gender,
intraocular tumor location, and tumor size (height and LBD, or
TNM T status). For male patients, intraocular tumor location at
CB and tumor size were independently predictive of increased
risk of melanoma-related mortality, whereas age was not
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TABLE 1. Tumor Size and Intraocular Tumors’ Location

Height, mm, mean 6 SD
Small
Medium
Large
LBD, mm, mean 6 SD
Small
Medium
Large

TABLE 3. Metastases and Survival

Men

Women

P Value*

6.03 6 3.41

5.60 6 3.23

0.207

11.03%
72.76%
16.21%

11.40%
77.21%
11.40%

11.57 6 4.33

11.04 6 3.86

35.90%
50.55%
13.55%

41.18%
48.92%
9.91%

9.68%
67.03%
23.30%

9.82%
71.78%
18.40%

0.332

28.10%
38.69%
24.09%
9.12%

32.50%
35.63%
26.88%
5.00%

0.145

5.37%
16.78%

8.43%
19.94%

0.124
0.298

0.241

Intraocular location
Iris
CB
Choroid
Anterior to equator
Equator
Posterior to equator
Posterior pole
Juxtapapillary

44.30%
37.58%
42.28%
17.79%
8.72%

44.94%
39.04%
33.99%
10.96%
11.80%

0.868
0.701
0.029
0.012
0.197

* Pearson v2.

associated with melanoma-related mortality in this model
(Table 4).

DISCUSSION
Uveal melanoma, the most common primary intraocular tumor
in adults, has been studied intensely in the last decades.
However, little attention has been dedicated to finding gender
differences in uveal melanoma. This is in contrast with other
tumors, such as cutaneous melanoma, where gender differences in tumor thickness and survival have been found.8,9
TABLE 2. Treatment Types

Biopsy
% Column
% Row
Brachytherapy
% Column
% Row
Enucleation
% Column
% Row
Local resection
% Column
% Row
Proton beam irradiation
% Column
% Row

Men

Women

0.33
100.00

0.00
0.00

75.49
45.29

79.04
54.71

20.92
50.79

17.56
49.21

1.96
42.86

2.27
57.14

1.31
50.00

1.13
50.00
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P Value

13.0
27.8
33.3
44.4
48.2

0.007

Metastases cumulative incidence*
1
2
3
4
5

y
y
y
y
y

26.0
44.0
68.0
80.0
84.0

5y
10 y
15 y

9.7
14.8
17.3

4.7
8.2
12.3

0.018

65.2
38.0
30.8

0.134

Survival after diagnosis of metastases‡

TNM (AJCC7)
T1
T2
T3
T4

Women, %

Cumulative incidence of melanoma-related mortality†

LBD þ H group
Small
Medium
Large

Men, %

1y
2y
3y

54.0
26.0
14.0

* The cumulative incidence of metastases developing after the
diagnosis of UM among those who had metastases (log-rank).
† The cumulative incidence of melanoma-related mortality among
all patients (Gray’s K-sample test).
‡ The survival rate after the diagnosis of metastases for the
metastatic patients (log-rank).

Gender differences in characteristics of UM regarding the
incidence of the disease, melanoma related mortality, and nonneoplastic related mortality have been only mentioned in the
past.16,17 The Hadassah-Hebrew University Medical Center
Ocular Oncology Service has been the Israeli national referral
center for over two decades. Almost all the UM patients in
Israel have been diagnosed and treated at our center, and are
followed biannually for life. In contrast with the SEER data on
UM in the United States,2 we had slightly more female than
male patients in our study and a lower annual incidence of UM
in male compared to female patients.
Tumor size has a great influence on the choice of treatment,
development of metastases and the prognosis of the patients.7
In our study men and women had tumors of comparable size.
Another important prognostic factor that was assessed for
all the patients and compared between genders in this study
was the intraocular tumor’s location.18 Damato and Coupland
described the differential incidence and intraocular localization
of UM between genders. They found that men had larger and
more posterior tumors. In another study, Damato described
symptoms to be correlated with male gender.16 We found that
men tended to have a higher rate of tumors that were
diagnosed posterior to the equator. It has been shown that
tumors posterior to the equator produce symptoms earlier.19
Surprisingly, we found that men tended to complain less about
symptoms before diagnosis. The tumor in male patients was
diagnosed more often during a routine eye examination, while
in female patients it was diagnosed more often because of
complaints about disturbances in visual field, although the
tumors of both genders were of comparable size. We assume
that the differences in reason of referral result from personality
and social features that were not within our scientific scope.
We were unable to explain why UMs were not larger in male
compared to female patients despite the later diagnosis in men.
One of the most important goals of our study was to
determine whether gender has a role in the prognosis of uveal
melanoma. Our study showed a distinct disadvantage for male
patients. We found that men are at a higher risk for metastases.
Moreover, we found that metastases appeared earlier in male
than in female patients. We also found that men had a worse
survival rate from the time of diagnosis of metastases than
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TABLE 4. A Multivariable Regression Analysis of Melanoma-Related
Mortality
Variant

RR

95% CI

P Value*

Age
Gender
Men
Women
Tumor size
Intraocular tumor location

0.99

0.98–1.01

0.760

1.66
0.60
1.61
1.93

0.99–2.77
0.36–1
1.02–2.55
1.09–3.43

0.051
0.051
0.054
0.013

RR, relative risk.
* Gray’s K-sample test.

FIGURE 1. The 5-year cumulative incidence of metastases from the
time of diagnosis of UM. The incidence rate refers to the subgroup of
patients who had metastases and not to all the patients in the study.

FIGURE 2. Cumulative incidence of melanoma-related mortality and
melanoma-unrelated mortality.
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women. One would expect this to lead to a worse overall
survival in comparison to women; however, this was not the
case, because the cumulative incidence of nonmelanomarelated deaths was higher in women (albeit not statistically
significant).
Our study focused on the effect of gender on UM patients. A
univariate analysis of competing risks found gender to be
important for the rate at which metastases appear and their
apparent aggressiveness, which led to a shorter survival from
the day of diagnosis of metastases in men. Similar to our
findings, Rietschel et al. found that female gender correlated
independently with prolonged survival in UM metastatic
patients.20 In a multivariable regression analysis, male gender
was associated with significantly higher risk of melanomarelated mortality than female gender. Kujala et al. also used the
cumulative incidence method,17 while Bergman et al. used a
similar method that deals with competing risks (the relative
survival method).10 However, they did not find significant
differences between the genders in melanoma-related mortality.15 This may lead to the assumption that the ethnic group of
the patient also has a role in the prognosis of the disease. The
COMS compared overall survival and did not find a difference
between men and women.21 In our study we delved deeper
into the data and found that, although there may not be a
difference in overall survival, breaking up the metastatic
survival (survival past the diagnosis of metastasis) into
melanoma-related mortality and melanoma-unrelated mortality
showed a difference between genders in the first decade (Fig.
2).
Several explanations can be proposed regarding the
differences in prognosis between the genders, but the most
likely one would be a hormonal mechanism. The direct effect
of estrogen and progesterone on UM has been tested by
looking for estrogen and progesterone receptors on primary
and metastatic UM tissues.22 It has been found that oral
contraceptives or postmenopausal estrogens have no role in
the etiology of uveal melanoma.22 Controversy exists regarding
the role of gravidity in the etiology of the disease. Some studies
found that it increases the risk of UM,23 while others claim that
pregnancies actually decrease the risk.22 It also was found that
women’s hormonal environment has no appreciable influence
on the risk of metastases in younger women with uveal
melanoma.24 Estrogen receptors were not found in primary
UM or in normal choroidal tissue, suggesting that estrogen
receptor activity may not be involved in the presentation or
growth of primary uveal melanomas.24 We are not familiar with
a study of testosterone levels in UM. One may conclude that
testosterone receptors may exist on the tumors and result in a
worse prognosis for men, or that estrogen indirectly influences
tissue via the regulation of other factors that directly affect the
melanoma.
One such indirect effect could be a female hormone–
derived inhibitory action of the liver on the growth on
micrometastases within it. However, further study into the
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mechanism of growth of the micrometastases and the
interaction with their surrounding liver is needed.
The initial site of metastasis in all of our patients but one
was the liver, so this factor had no effect of the survival. In a
previous study on the UM metastases we discussed the number
of lesions in the liver and their treatment.25 In that study, we
did not find a difference between men and women when
comparing the number of metastases and their treatment.
Therefore, we did not repeat that evaluation here.
In summary, our retrospective study found gender differences in clinical behavior, the location of the tumor and reason
of referral, and in prognosis. The results of our study suggested
that the prognosis of UM in male patients is worse than in
female patients. Male patients have more metastases than
female patients, and the time from the diagnosis of UM until
development of metastases was shorter. Male overall mortality
rate from UM was higher than female mortality rate. Future
studies are needed to clarify whether some biologic factors are
responsible for these differences.
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