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Abstract
Purpose: To report clinical aspects of choroidal metastasis at an ocular oncology referral center
Methods: We reviewed the records of all patients with choroidal metastasis referred to an ocular
oncology referral center over a 10-year period retrospectively. The study was performed to identify
and analyze clinical presentations and features of patients with choroidal metastasis.
Results: A total of 113 choroidal metastases were diagnosed in 60 eyes of 48 consecutive patients.
There were 17 male (35.4%) and 31 female (64.6%) patients with a mean age of 54.5 years
(median: 42; range, 29- 82 years) at the time of choroidal metastasis diagnosis. The median and
mean numbers of choroidal metastasis were one and three tumors in each eye respectively. The
primary cancer location was found to be the breast in 18 patients (37.5%), lung in 11 (22.9%),
lymphoproliferative system in three (6.3%), thyroid in three (6.3%), gastrointestinal tract in three
(6.3%), prostate in two (4.2%), brain in one (2.1%) and unknown primary in seven (14.5%). The
most common primary cancer was the breast in females and lung in males. The main ocular
symptoms of choroidal metastasis at diagnosis were blurred vision in 42 patients followed by pain
in five patients. The choroidal metastasis was unilateral in 36 patients (75%) and bilateral in 12
patients (25%).
Conclusion: The clinical features and primary sites of choroidal metastasis in Iranian patients were
similar to those of published reports in this regard. One out of every seven patients had no known
primary cancer at the time of choroidal metastasis presentation.
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Introduction
Metastatic carcinoma to the eye is the most
frequent intraocular malignancy which has
been recognized since 1872, when Perls
reported the first case of these tumors.1
Although any part of the eye may be involved,
it is well known in the ophthalmology literature
that the choroid is by far the most common
site for metastatic lesion to the eye.2-5 In case
of disseminated cancer, uveal metastases
could be the first presenting site of the
disease and the ophthalmologist might be the
first physician to detect this type of
cancer.2,6-10
A large autopsy study revealed that ocular
metastasis occurs in 9.3% of patients dying of
cancer.11 Albert et al12 in their experience of
213 patients with known systemic cancer
found that 2% of cases had choroidal
metastasis. More extensive clinical studies
showed that choroidal metastasis occurs
predominantly in patients in whom systemic
metastasis involve more than one organ
system.13
Although the most common primary sites of
metastasis are breast in women and lung in
men,14-16 Shields et al17 in their experience
with a large group of patients with uveal
metastases, noted that 34% of patients had
no previous history of cancer. In spite of
comprehensive systemic evaluation by
medical
and
ocular
oncologists,
in
approximately half of them, the primary site of
cancer remained undiagnosed and 45% of
those patients died of diffuse metastatic
disease. In an era of increasing life
expectancy of patients with cancer, it is not
surprising that the number of uveal
metastases will increase steadily.18 Some
authors have indicated the higher incidence of
specific types of cancer and their clinical
presentations in different countries.19
We report the first series of the ophthalmic
clinical aspects of metastatic tumors to the
choroid in Iranian patients from one of the
major ocular oncology centers.

Methods
We retrospectively analyzed the charts of all
patients from the ocular oncology service at
Rassoul Akram Hospital of Iran University of
Medical Sciences with the clinical diagnosis of
metastatic tumors to the choroid between April
2002 and April 2012. Patients with a choroidal
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metastatic tumor were enrolled in this study
for further analysis. The diagnosis of choroidal
metastasis was based on fundus examination
findings
and
results
of
non-invasive
modalities.
The data collected included the patients’
age at the time of choroidal metastasis
diagnosis, gender, the person who first
realized
presence
of
the
disease
(ophthalmologist, medical oncologist or
themselves), past medical history, laterality
(unilateral or bilateral), involved eye(s), and
symptoms (e.g. blurred vision, pain, visual
field defect, floater and flashes). A detailed
ophthalmic examination including the best
corrected visual acuity (BCVA), intraocular
pressure (IOP) measurement and slit-lamp
and fundus examination was performed. A
comprehensive evaluation was done for all
patients to rule out other possible metastatic
foci in the other parts of the globe and orbit.
The anatomical locations of the metastatic
lesion(s) at fundus (macula, superior, nasal,
inferior or temporal) as well as the number of
the metastatic foci at each eye were recorded.
Further evaluation for the evidence of
subretinal fluid and rubeosis iridis was carried
out. In case of multifocal lesions in an eye the
largest metastatic lesion was considered as
the
reference
lesion
to
determine
anteroposterior location (macula, between
macula and equator, between equator and ora
serrata), the largest basal dimension and
thickness as well as the color and shape of
the tumor.
Furthermore, information regarding the site of
primary cancer, time lag between the
diagnosis of choroidal metastasis and the date
of primary cancer detection as well as past
medical or surgical treatments for the
management of the disease were collected.

Results
From April 2002 until April 2012 a total of 60
eyes of 48 patients were found to have
choroidal metastasis. There were 17 male
patients (35.4%) and the mean age at
presentation of choroidal metastasis was 54.5
years (median: 42; range, 29-82 years).
Unilateral disease was evident in 36 patients
(75%). The right eye was involved in 31 eyes
(51.7%).

Among 48 patients with choroidal metastasis,
at the time of ocular presentation, 38 patients
(79.1 %) had a positive history for primary
cancer, and 10 patients (20.9%) reported no
history of known cancer. Following the
comprehensive systemic evaluation by
medical oncologist, the primary site of cancer
was detected in only 3 (30%) of 10 patients.
Those three patients (two men and one
woman) were found to have carcinoid tumor of
the lung. So, the primary cancer location was
found to be the breast in 18 patients (37.5%),
lung in 11 (22.9%), lymphoproliferative system
in three (6.3%), thyroid in three (6.3%),
gastrointestinal tract in three (6.3%), prostate
in two (4.2%), brain in one (2.1%) and
unknown primary in seven (14.5%) (Figure 1).
Of the 36 patients with unilateral involvement
the primary site of cancer was breast, lung
and unknown primary cancer in 14 patients
(38.9%), five patients (13.9%), and nine
patients (25%) accordingly. Bilateral choroidal
metastasis involvement was found in 12
patients (25%) and was from primary cancer
of breast in four patients (33.3%), lung in three
(25%), lymphoproliferative system in two
(16.7%) and others in three (25%) of them.
The most common primary cancer site for
the 31 female patients was breast in 18
(58.1%) followed by lung in six (19.4%),
thyroid in three (9.7%), gastrointestinal tract in
one (3.2%), lymphoproliferative in one (3.2%)
and unknown in two (6.4%) of cases
(Table 2). The primary cancer site evaluation
for the 17 male patients revealed lung cancer
in five (29.4%), gastrointestinal tract in two
(11.8%),
prostate
in
two
(11.8%),
lymphoproliferative in two (11.8%), brain in
one (5.9%) and unknown in five (29.4%) of
20

them. In spite of complete systemic work-up
and FNAB in some cases, no known primary
site was detected in 29.4% (5/17) and 6.4%
(2/31) of male and female patients
respectively (Table 1).
The mean interval time between the
primary cancer diagnosis and choroidal
metastatic tumor diagnosis in 38 patients with
a known primary source, was found to be 22
months. In subgroup analysis, it was 60
months for brain, 49.5 months for prostate,
16.4 months for lung, 15 months for thyroid,
10.1 months for breast and 1.2 months for
gastrointestinal tract cancer.
At choroidal metastasis diagnosis, the most
common ophthalmic symptoms were blurred
vision in 42 patients (87.5%), pain in five
(10.4%), visual field defect in three (6.2%),
flashes and floater in two (4.2%). Some of the
patients presented the disease with more than
one symptom and one patient with breast
cancer was asymptomatic at the time of
presentation.
Figure 2 summarizes the BCVA in the
involved eye at the time of clinical diagnosis.
Of the total of 48 cases, 30 patients (63%)
had unifocal and 18 patients (37%) had
multifocal choroidal metastases. The median
number of choroidal metastasis per eye was
one and the mean was three and maximum
number of choroidal lesions in an eye was 10.
The topographic distribution of metastatic
choroidal tumors has been illustrated in
figure 3. The anteroposterior location of the
epicenter of the mass was posterior to the
equator in 49 eyes (81.7%) (Figure 4).
The mean basal diameter of the largest
metastatic focus was 8.5 mm and the mean
thickness was 4.2 mm.
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Figure 1. Location of primary cancer in 48 patients with choroidal metastasis
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Figure 2. Visual acuity at the time of diagnosis of choroidal metastasis in 60 eyes
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Figure 3. Radial distribution
choroidal metastasis in 60 eyes
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Figure 4. Antro-posterior distribution
largest choroidal metastasis in 60 eyes
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Table 1. Choroidal metastases related to site of primary cancer in 60 eyes of 48 patients
Eyes(n=60)
OD (n=31)
OS (n=29)
Patient (n=48)
Age (years)
Sex
Male(n=17)
Female(n=31)
Laterality
Unilateral(n=36)
Bilateral(n=12)
Time Before Eye Problem
Diagnosis(Months)
Type
Single (n=32)
Multiple (n=16)
Referred From
Ophthalmologist
Oncologist
Self
Symptoms
None
Blurred vision
Flashes, Floaters
Pain
Visual field defect
*No. of metastasis
*Size of Choroidal metastasis(mm)
*Base
*Thickness

Prostate

Thyroid

Lung

Breast

GI

Unknown

LP

Brain

1
1
2
68.5

1
2
3
52.7

7
7
8
43.5

13
9
18
45.8

2
2
3
62.3

4
4
10
50.8

2
3
3
57

1
1
1
55

2
0

0
3

3
5

0
18

2
1

7
3

2
1

1
0

2
0

3
0

5
3

14
4

2
1

9
1

1
2

0
1

49.5

15

16.4

10.1

1.2

-

5

60

1
1

3
0

5
3

12
6

2
1

8
2

1
2

0
1

1
1

1
2

4
1
3

10
1
6

1
2

8
2

3

1
-

2
1.5

3
1
1

7
1
1
3.1

1
15
1
2
1
2.1

3
1
2.7

8
1
1
1.5

3
4.3

1
8

13
5.5

5
2.2

10.6
3.6

8.4
2.5

12.2
3.8

9.5
3.4

6.3
2.7

3
1.5

1
1
-

1
2
1
-

5
3
5
1

9
1
8
16
-

1
2
4
-

3
1
6
7
1

2
1
1
-

1
1
-

Color
Yellow to white
Brown/gray
Creamy
Subretinal fluid
Retinal Hemorrhage

GI: Gastrointestinal tract, LP: Lymphoprolifrative, *: Mean

Table 2. Primary site for choroidal metastases in rank order by gender
Female

Male

Breast
Lung
Thyroid
Unknown
Gastrointestinal

Lung
Unknown
Gastrointestinal
Prostate
Lymphoproliferative

Discussion
Our study showed that in Iranian patients with
choroidal metastasis the general clinical and
ocular findings as well as the primary sites of
metastasis were similar to that of other
published reports in this regard. Several
authors2,20 have indicated that the choroid as
part of the uvea is the most common site for
metastatic lesions to the eye. It is speculated
that he high vascular content of the choroidal

tissue may be the cause of involvement of this
layer by metastatic disease.4,17,21,22 Published
data from various centers have pointed out
that breast cancer in women and lung cancer
in men are the most common primary cancers
to metastasize to the uveal tract14-16 and this is
consistent with our results.
Shield et al in an excellent survey of 520
eyes of 420 patients with uveal metastases17
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showed that, similar to other studies,14-16,23 the
choroid is the most common site of uveal
involvement
by
metastatic
disease,
representing 88% of metastatic foci. They
reported patients with uveal metastases who
either evaluated with known cancer and
known systemic metastatic disease or for a
second opinion and further evaluation. They
reported that at the time of ocular diagnosis
34% of cases had no history of cancer. The
primary site of metastasis was not discovered
in 17% of the patients in spite of the
comprehensive systemic evaluation. In a
similar result, we were unable to find the origin
of choroidal metastasis in 14.5% (7/48) of our
cases. In our study, the distribution of the
unknown primary sites of the gender based
cancer rate at the last visit was 29.4% (5/17)
and in 6.4% (2/31) in male and female
patients respectively which is comparable with
that of in Shields’ cases (29% and 12%).
Interestingly in patients who suffered a
choroidal metastasis with no history of cancer,
the lung was the most common eventual
primary cancer site. Metastasizing breast
cancer accounts for 39% to 49% of all uveal
metastases.24 Our data showed that breast
cancer was the underlying primary tumor in
37.5% of the cases. Similar to prior studies,17
bilateral involvement at presentation was
evident in one quarter of our patients.
Stephens5 and Shields17 found that the
blurred vision was the most common
presenting symptom. From our results, except
for six patients (12.5%) with normal visual
acuity (VA), decreased VA was evident in the
rest of the patients. Although it has been
reported5,17 that ocular pain in patients with
choroidal metastasis might be related to
inflammation, elevated IOP, scleral invasion,
or tumor necrosis, we could not find a definite
cause in the five patients with ocular pain at
the presentation time. One of the important
characteristics of metastatic lesions is
presence of multiple foci in the fundus. It has
been recognized that approximately 20% of
patients with uveal metastasis have multifocal
involvement in one eye.25 However the rate of
multifocal presentation has been reported in
as much as high as 54% in some reports.26
Our result revealed that 18 patients (37%) had
multiple foci of choroidal metastasis in one
eye.
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It is well known that choroidal metastasis
usually appears as a creamy-yellow color
mass at the posterior pole when viewed
through the ophthalmoscope.17,27 Our data
showed that 96% of choroidal metastases
were judged to be yellow and/or creamy.
Somehow pigmented choroidal metastases
from breast and unknown primary sources
were present in two cases. Brown-colored
metastatic tumors are usually secondary to
metastatic melanoma from both cutaneous
and contralateral choroidal sources; however,
very large tumors originating in the breast,
lung, and gastrointestinal tract occasionally
assumed a light brown color.28 The presence
of 81.7% of metastatic lesions posterior to the
equator in our patients is compatible with the
reported results by Freedman and Shields.17,29
It has been recognized that breast and lung
are the primary sites for most metastatic
tumors to the choroid in females and males
respectively.14-17,29 In our study the most
common tumor source in female was breast
whereas in the male patients, unknown
primary tumor and lung cancer had similar
prevalence. This may have been reflected due
to small number of our cases or perhaps
because of selection bias in excessive
enrollment of patients with unknown primary
source of metastasis. We are considering
repeating those tests previously performed to
assess the metastatic status of cases with
undetermined sources of metastasis.
There are some limitations in our study.
Since our department is one of the referral
centers for ocular oncology services in the
university, selection bias may be present in
our study. Another limitation is the small
number of patient population. In spite of these
limitations, we believe that the results of our
study from a practical standpoint reflect the
conditions as seen by the general
ophthalmologist or retina specialist.

Conclusion
We herein reported the first case series of
choroidal metastasis in Iranian patients. We
have described the presenting ocular features
of these patients and showed that there is no
significant difference in clinical presentations
of our patients with those of other reports.
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