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INTRODUCTION

Uveal melanoma is the most common primary intraocular 
malignancy in adults and accounts for 5% of all melanomas 
(1). It is seen more frequently in Caucasians in comparison 
with Hispanics, Asians and Africans. For the Whites in the 
United States, uveal melanoma has an incidence of 0.69 
and 0.54 per 100,000 person-year for males and females 
consecutively with a mean age of 60 (1).

Uveal melanoma mostly appears in the choroid (85-91% 
of cases), and it is localized to the ciliary body or the iris in 
9-15% of cases (2). Iris melanomas are associated with the 
earliest detection and overall best prognosis while ciliary 
body melanomas are associated with the worst prognosis 
(3,4).Around 50% of patients diagnosed with uveal 
melanoma will develop metastasis, despite treatment, with 
survival time after metastasis averaging 6-12 months (5,6). 

The Collaborative Ocular Melanoma Study (COMS) 
concluded that there was no significant difference between 
brachytherapy and enucleation in terms of prevention of 
metastasis and mortality for medium sized melanomas. 
Globe and vision-preserving radiation therapy is therefore 
currently the primary treatment of choice for most uveal 
melanomas in the developed world (1,7,8).

There is limited data about the features and outcome of 
management of uveal melanoma in the Middle East in 
general and in Jordan specifically. The aim of this study is 
to describe the features and outcome of uveal melanoma 
management in a single tertiary cancer center in Jordan 
(King Hussein Cancer Center (KHCC), Amman, Jordan) 
in a developing country in the Middle East.

ABSTRACT

Objective: The aim of this study was evaluate the features and outcome of management of uveal melanoma in King Hussein Cancer Center as an 
example of a referral tertiary cancer center in the Middle East.

Material and Method: This was aetrospective, observational case series of 46 eyes of 46 patients with uveal melanoma. Data collection required 
access to medical records, radiology and pathology reports, and laboratory results. The main outcome measures included age at diagnosis, tumor 
location and dimensions, TNM stage, treatment modality, visual outcome, metastasis, and mortality. 

Results: There was slight female preference, and the median age at diagnosis was 45 years. Eighteen (39%) eyes were treated by primary 
enucleation, and 28 (61%) eyes were treated by I-125 radioactive plaque. The melanoma was in the choroid in 40 (87%) eyes and in the ciliary 
body in 6 (13%) eyes, with no single tumor in the iris. According to the 7th edition of the American Joint Committee on Cancer staging system 
(UICC/AJCC); 8 (17%) were T1, 17 (36%) were T2, 16 (35%) were T3, and 5 (11%) were T4. One (2%) patient showed lymph node metastasis 
(N1), and 6 (13%) patients showed distant metastasis (M1). Pathologically, 2 (10%) of the enucleated eyes were spindle cell type, 4 (20%) were 
epithelioid cell type, and 14 (70%) were mixed type. Extrascleral extension was seen in three (15%) eyes, and optic nerve invasion in two 
(10%) eyes. After brachytherapy, 26 (93%) eyes were salvaged, and 2 eyes were consecutively enucleated; one for tumor recurrence, and one for 
uncontrolled painful neovascular glaucoma. The eye salvage rate post plaque was 93% (26/28), and the visual acuity for the salvaged eyes was 
equal or better than 0.5 in 11 (42%) eyes, 0.1-0.4 in 5 (19%) eyes, and less than 0.1 in 10 (38%) eyes. 

Conclusion: The incidence of uveal melanomas in our region is low compared to that in the West with a younger age at presentation. Candidate 
tumors for radioactive plaque therapy were successfully controlled in 93% of cases
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MATERIAL and METHODS

This study was approved by the Institutional Review Board 
in KHCC. It was a retrospective case series of 46 eyes of 
46 consecutive patients from July 2006 to April 2014 who 
had intraocular uveal melanoma. Selection required access 
to patients’ medical charts, pathologic records, radiology 
reports, and laboratory results. 

Outcome measures included: patient’s age at diagnosis, 
gender, laterality, smoking, presenting symptoms and 
visual acuity at presentation. Evaluated tumor clinical 
characteristics included: tumor location, surface features, 
shape, thickness, largest basal diameter, size, pigmentation, 
presence of subretinal fluid, vitreous hemorrhage, cataract, 
neovascular glaucoma, rubeosis, MRI features, TNM 
staging, presence and site of metastasis. For tumors treated 
by brachytherapy, additional features included plaque 
size, apex dose, rate of radiation, distance between tumor’s 
edge and the optic nerve and the fovea, tumor thickness 
and visual acuity after treatment. 

Inclusion and Exclusion Criteria: The eligibility criteria 
for inclusion were eyes with clinical and/or pathologic 
diagnosis of intraocular uveal melanoma treated either by 
radioactive plaques or by enucleation. 

Pathological Characteristics and Definitions: In this study, 
the tumors were classified according to the Collaborative 
Ocular Melanoma Study (COMS) classification. The 
COMS divided uveal melanomas based on size into small, 
medium and large tumors (9). Small melanoma; 5-16 
mm at the largest basal diameter (LBD) and 1-3 mm in 
apical height. Medium-sized melanoma; 16 mm or less 
at the LBD and had an apical height between 3 mm and 
10 mm and uveal melanomas more than 16.0 mm at the 
LBD and more than 10 mm in height were defined as large 
tumors. Pathologically; and according to the Callender 
Classification, mixed tumors have been defined as tumors 
that had less than 50% of cells as epithelioid in type, while 
epithelioid tumors are those with more than 50% of cells 
as epithelioid in type (10,11). TNM staging was according 
to the 7th edition of the American Joint Committee on 
Cancer (AJCC) staging system (12).

Reviewed data from the medical records regarding treatment 
included the following: complications of brachytherapy, 
and histopathological features of enucleated eyes. The 
histopathology was further reviewed regarding extraocular 
extension of the tumor such as extrascleral and/or optic 
nerve involvement at the time of enucleation. 

Follow-up of these patients was documented including 
period, evidence of metastasis and patient status during the 
period of the follow-up.

In our center, indications for enucleation included a tumor 
involving or touching the optic nerve, large-sized tumor, 
recurrence of tumor after brachytherapy, associated total 
retinal detachment and secondary neovascular glaucoma 
(NVG).

RESULTS

Seventy-six eyes were diagnosed with uveal melanoma in 
King Hussein Cancer Center (KHCC) between July 2006 
and April 2014. Thirty patients were excluded from the 
data analysis because of inadequate data and/or because 
the patients refused treatment and were lost for follow up. 

Demographics and clinical features: 46 eyes with uveal 
melanoma from 46 patients were studied. The mean age 
at diagnosis was 46 years (median 45 years, range; 1.5-75 
years,). There were 21(45%) males and all (100%) patients 
had single tumor. Eighteen (39%) eyes were treated by 
primary enucleation, and 28 (61%) eyes were treated 
by I-125 radioactive plaque therapy. Two of the eyes 
treated by plaque therapy were consecutively enucleated. 
Demographics are shown in Table I.

Tumor features: The melanoma was in the choroid in 40 
(87%) eyes, in the ciliary body in 6 (13%) eyes, and no 
single patient had iris melanoma in this series. According 
to the 7th edition of the American Joint Committee on 
Cancer staging system (UICC/AJCC); 8 (17%) were T1, 
17(36%) were T2, 16 (35%) were T3, and 5 (11%) were 
T4. One (2%) patient had lymph node metastasis (N1), 
and 5 (11%) patients showed distant metastasis (M1). One 
patient already had metastasis at time of diagnosis while 
the others were discovered to have metastasis later after 
the diagnosis by an average interval of 26 months. Details 
of tumor features in both groups (enucleation and plaque 
group) are shown in Table II. 

Pathologic features of enucleated eyes: A definitive diag-
nosis of uveal melanoma was confirmed by histopathology 
in 20(43%) eyes after enucleation. On histopathological 
examination, 2 (10%) tumors were spindle cell type uveal 
melanoma, 4 (20%) tumors were epithelioid cell type, and 
14 (70%) tumors were of mixed type uveal melanoma 
(Figure 1A,B). Extrascleral extension was seen in 3 (15%) 
eyes (Figure 1C), and optic nerve invasion was seen in 2 
(10%) eyes.

Plaque features: The radioactive plaques used had a 
median size of 16 mm with a range between 12 mm and 20 
mm. The total radiation apex dose was 85 Gy in all patients 
(median radiation rate = 7.25, range: 4.5 to 13). The main 
complications included 5 cases of cataract, 7 cases of NVG, 
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Figure 1: Histopathologic appearance of choroid melanoma.          
A) Spindle cell melanoma type B showing pigmented spindle 
cells with vesicular oval large nuclei and prominent nucleoli with 
prominent mitotic activity (H&E; x200), B) HMB-45 positivity 
in case of epithelioid melanoma (HMB-45; x200), C) Mixed 
type choroid malignant melanoma with perivascular extrascleral 
extension (H&E; x40).

Table I: Demographics and clinical features of the patients

Enucleated Group Plaque Group Total Group
Number 20* % 28 % 46 %
Age (Years) Range 

Median
Mean

1.5-67
45
44

21-75
44
48

1.5-75
45
46

Gender** M
F

6
14

30
70

16
12

57
43

21
25

46
54

Side Right
Left

6
14

30
70

11
17

39
61

19
27

41
59

Smoking Yes
No

7
13

35
65

8
20

29
71

14
32

30
70

Presenting symptom Impaired vision
Accidental
Others***

18
0
2

90
0

10

20
5
3

71
18
11

36
5
5

87
11
11

Visual acuity at presentation >=0.5
0.1-0.4
<0.1

2
5

13

10
25
65

14
9
5

50
32
18

16
13
17

35
28
37

* 18 eyes were primarily enucleated and 2 eyes were enucleated after failure of salvage by radioactive plaque. ** M= Male, F= Female.
*** Others included: floaters, wondering eyes

a

C

B
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Outcome and follow up: Twenty eyes were enucleated; 17 
(85%) eyes were large (more than 16.0 mm at the LBD and 
more than 10 mm in height), 17 (85%) eyes had RD, 1 (5%) 
eye had tumor recurrence after plaque therapy, 2 (10%) 
eyes had neovascular glaucoma, and 2 (10%) tumors were 
touching the optic nerve. Three (15%) patients required 
additional external beam radiation post enucleation due to 
extraocular tumor extension confirmed pathologically. At 
a median follow up of 24 months in the plaque group, 26 
eyes were salvaged while 2 eyes have been enucleated. 

Five patients out of 46 patients (11%) included in our 
series had metastasis (5 had liver metastasis, 1 had lung 

1 case of recurrence, 1 case of radiation optic neuropathy, 
and 5 cases of radiation retinopathy. At last follow up after 
therapy, tumor thickness was < 5 mm in 13 (46%)eyes, and 
5-10 mm in 13 (46%) eyes. The median tumor thickness 
after therapy was 4.5 mm (range; 2-8 mm), and the decrease 
in tumor thickness was variable between the treated eyes 
(Table III). Two eyes were consecutively enucleated; one 
for tumor recurrence, and one for uncontrolled painful 
NVG. After therapy, visual acuity was equal or better than 
0.5 in 11 (42%) eyes, 0.1-0.4 in 5 (19%) eyes, and less than 
0.1 in 10 (38%) eyes. 2 (7%) eyes had better vision while 15 
(54%) eyes had worse vision after treatment.

Table II: The characteristics of the tumors

Enucleated Group Plaque Group Total Group
Number 20* % 28 % 46 %
Site Choroid

Ciliary body
Iris

19
1
0

95
5
0

23
5
0

82
18
0

40
6
0

78
13
0

Shape Dome
Mushroom

18
2

90
10

26
2

93
7

42
4

91
7

Thickness at diagnosis >10
5-10
<5

11
9
0

55
45
0

4
18
6

14
65
21

13
27
6

28
59
13

Largest basal diameter <5
5-16
>16

0
15
5

0
75
25

0
28
0

0
100

0

0
39
7

0
85
15

Size Small
Medium
Large

0
3

17

0
15
85

1
20
7

4
71
25

1
24
21

2
52
46

Pigmentation Melanotic
Amelanotic

19
1

95
5

26
2

93
7

43
3

93
7

T-stage T1
T2
T3
T4

0
8
8
4

0
40
40
20

8
10
9
1

29
36
32
3

8
17
16
5

17
37
35
11

N-stage N0
N1 20

0
100

0
27
1

96
4

45
1

98
2

M-stage M0
M1

18
2

90
10

25
3

89
11

41
5

89
11

Associated features** Subretinal fluid
Vitreous hemorrhage
Glaucoma
Cataract
Orange Pigments

17
6
1
2

17

85
30
5

10
85

17
5
2
5

25

61
18
7

18
89

32
10
3
7

40

70
22
7

15
87

*2 Eyes were enucleated after failure of salvage by radioactive plaque. ** Some patients had multiple associated features.
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metastasis, 1 had lymph nodes metastasis and 1 had bone 
metastasis). 3 patients had plaque therapy and the other 
2 underwent enucleation (one found to have epithelioid 
cell type and the other mixed cell type). 2 patients had a 
large-sized tumor, all tumors located in the choroid, and 
3 patients were dead from the metastasis at the last date 
of follow up after an average of 30 months from time of 
diagnosis. Details of outcome in enucleation and plaque 
groups are shown in Table III.

DISCUSSION

Well-developed data about uveal melanoma in the Middle 
East is missing except in the form of small local case series 
and case reports. Our series showed 77 cases of uveal 
melanoma documented between 2006 and 2014 in a tertiary 
cancer center in Jordan, and this low number provides 
the impression that uveal melanoma occurs with a low 
frequency in our region. In Saudi Arabia, one study showed 
only 40 cases of uveal melanoma diagnosed between 1983 
and 2005, only 28 of them were of Saudi Arabian ancestry 
(13). Similarly, another report from the Shanghai Eye, Ear, 
Nose and Throat Hospital in China showed only 103 cases 
of uveal melanoma diagnosed between 1955 and 1979 
(14). On the other hand, 688 cases of uveal melanoma 
were diagnosed among New York State residents between 
1975 and 1986 (15), and similarly, 2997 patients had been 
registered to have uveal melanomas in Sweden during the 

period from 1960 to 1998 (16). Even statistics about the 
incidence of uveal melanoma in the Middle East and most 
of the developing countries are missed, it seems that the 
incidence in the Middle East and in Asia is less than the 
incidence of uveal melanoma in USA and Europe. 

This wide variation in incidence can be attributed to the 
light skin color in USA and Europe residents which is one 
of the risk factors for developing this tumor. 

The average age at diagnosis in this series was 46 years, 
while the average age at diagnosis in the COMS study 
was 60 years (17), which is 14 years older than the age at 
diagnosis in our series and 10 years more than in patients 
participating in a study performed in Saudi Arabia 
reporting an average age at 50 years (13). The reasons for 
younger age of incidence in our patients are not known. 
There was a slight, statistically insignificant, predominance 
of females in our retrospective study, in contrary to most 
reported studies that showed male predominance (18-21). 
This difference may be due to the low number of patients in 
our series. However, no sex predilection was found in the 
COMS randomized prospective study (6).

In our review, a significant percentage (65%) of affected 
eyes had a visual acuity of less than 0.1, which is worse than 
the visual acuity for of patients studied in the COMS study 
where only 33% had visual acuity of less than 0.1 (9). This 
finding might be explained by the delay in presentation 

Table III: The final outcome of the patients

Enucleated Group Plaque Group Total Group
Number 20* % 28 % 46 %
Change in tumor thickness < 30% NA** 10 36 NA

30-50% NA 9 32 NA
>50% NA 7 25

Change in visual acuity Stable NA 8 29 NA
Better NA 2 7 NA
Worse NA 15 54 NA

Salvage Yes NA 26 93 26 57
No NA 2 7 20 43

Metastasis Yes 2 10 3 11 5 11
No 18 90 25 89 41 89

Alive Yes 19 95 26 93 43 96
No 1 5 2 7 3 4

F/U*** Range (years)
Median
Mean

0.5-6
2

2.45

0.5 to 5
2

2.18

0.5 to 6
2

2.26
* 2 Eyes were enucleated after failure of salvage by radioactive plaque. ** NA: Not Applicable. *** F/U= Follow up.
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