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Case Report

Background

Choroidal tumors are rare and have to be diagnosed differen-
tially in the list of primary tumors and metastatic tumors. 
Malignant melanoma is a predominant primary tumor that 
arises in the choroid in all populations,1 including the 
Japanese,2 even though the incidence varies from population 
to population. Among metastatic choroidal tumors, lung can-
cer and breast cancer have been well known to present meta-
static lesions in the choroid.3,4 Prostate cancer metastatic to 
the uvea or choroid is extremely rare and has been described 

by the limited number of case reports since the earlier years 
of the twentieth century.5 Prostate cancer tends to metasta-
size to bones and lungs. Serum prostate-specific antigen 
(PSA) is a reliable clinical marker to monitor prostatic dis-
eases including not only prostate cancer but also prostatic 
hyperplasia and inflammation. In the field of ophthalmology, 
prostate cancer also makes iris metastases,6 as part of the 
uvea, and orbital metastases.7

In this study, we report a patient who presented with a cho-
roidal tumor as the initial sign. He was diagnosed as choroidal 
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Abstract
Metastatic choroidal tumors derived from prostate cancer are rare. In this study, we report a patient who manifested a 
choroidal tumor as the initial presenting sign of prostate cancer and review 23 patients with choroidal metastasis of prostate 
cancer in the literature to answer a clinical question how the choroidal metastases would respond to hormonal therapy. A 
73-year-old man presented with a choroidal tumor in the right eye. He was in good health and had no previous history except 
for current hemodialysis in 3 years due to chronic renal failure as a sequel to glomerulonephritis. With the diagnosis of a 
probable metastatic tumor, positron emission tomography was performed to disclose high-uptake sites in multiple bones, 
lymph nodes, and the prostate, together with multiple nodular lesions in bilateral lungs on computed tomography (CT) scan. 
Serum prostate-specific antigen (PSA) was elevated to 541 ng/mL, which supported prostate cancer as the primary site. He had 
degarelix injection, and the choroidal tumor resolved rapidly and became flat degeneration in a month. Prostate biopsy showed 
poorly differentiated adenocarcinoma, and he underwent surgical castration. He had no medication until 3 years later when 
he showed gradual increase of serum PSA up to 6.05 ng/mL and multiple bony metastases on CT scan. Bicalutamide, switched 
to enzalutamide and then to abiraterone, led to the undetectable level of serum PSA until the last visit with no relapse of the 
choroidal metastasis, 6.8 years after the initial visit. In the literature review of 24 patients with choroidal metastasis of prostate 
cancer, including this patient, 8 patients presented a choroidal tumor as the initial sign and the choroidal lesions mostly 
showed complete response to hormonal therapy. Among 13 patients who were frequently in the course of hormonal therapy, 
choroidal metastases showed complete or partial response to external beam radiation to the eye in 11 patients and episcleral 
plaque radiotherapy in 2 patients. In conclusion, metastatic choroidal tumors of prostate cancer would show good response to 
hormonal therapy when the therapy has not been initiated. Hormone-resistant choroidal metastases in the therapeutic course 
of prostate cancer could be managed successfully by external beam radiation to the eye.
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metastasis of prostate cancer by systemic evaluation includ-
ing positron emission tomography (PET) and serum PSA 
measurement. The choroidal tumor showed and maintained 
complete response to surgical castration and hormonal ther-
apy. In the review of literature,8-30 23 patients with metastasis 
of prostate cancer in the choroid were retrieved to answer a 
clinical question to what extent choroidal metastasis of pros-
tate cancer would show response to hormonal therapy.

Case Report

A 73-year-old man noticed that he could not chase a golf ball 
2 months previously, and also became aware of narrow field 
of vision and metamorphopsia in the right eye. At the visit to 
an ophthalmologist, he was found to have a large nonpig-
mented dome-shaped choroidal mass in the superotemporal 
quadrant of the midperipheral fundus of the right eye, associ-
ated with serous subretinal fluid, which extended to the mac-
ular area and inferior to the choroidal mass (Figure 1A and 
B). The vitreous and anterior chamber in the right eye had no 
pigments or cells. The left eye had nothing particular. The 
best-corrected visual acuity in decimals was 0.4 in the right 
eye and 1.2 in the left eye. The intraocular pressure was 15 
mm Hg in the right eye and 17 mm Hg in the left eye. He had 
been undergoing hemodialysis 3 times a week for 3 years due 
to chronic renal failure from glomerulonephritis. He had no 
systemic symptoms and was well with daily medications of 
amlodipine 10 mg, benidipine 4 mg, clopidogrel 75 mg, lan-
soprazole 15 mg, precipitated calcium carbonate 1000 mg, 
calcium polystyrene sulfonate 1000 mg, cinacalcet hydro-
chloride 25 mg, and pantethine 300 mg. He also took intrave-
nous injection of maxacalcitol 5 µg 3 times a week at the 
time of hemodialysis and subcutaneous injection of darbepo-
etin alfa 40 µg once a week.

With the diagnosis of metastatic choroidal tumor, pri-
mary and other metastatic sites were searched for by 
whole-body 2-[18F]fluoro-2-deoxy-D-glucose PET (FDG-
PET). Abnormal uptake was found in the prostate (stan-
dardized uptake value [SUVmax] = 4.75; Figure 2C), 
vertebral bones (SUVmax = 8.01; Figure 2D), bilateral 
hilar and mediastinal lymph nodes (SUVmax = 5.77; Figure 
2E), and bilateral lung fields, in addition to the right eye 
(SUVmax = 3.31; Figure 2B). The combined computed 
tomography (CT) scan showed multiple lung-field nodular 

lesions on both sides (Figure 2F), indicative of metastatic 
lesions in the lung. Head magnetic resonance imaging 
showed an intraocular mass with mildly high T1-weighted 
signal, mildly low T2-weighted signal, and high diffusion-
weighted signal in the right eye (Figure 2A), but no intra-
cranial abnormalities. He was referred to a urologist for 
prostate cancer as the primary site. Serum PSA was 
extremely elevated to 541 ng/mL, which supported pros-
tate cancer as the primary site. He began to receive 

Figure 1. Fundus photograph (arrow in A) and ultrasonography 
(B) of a large choroidal tumor in the right eye of a 73-year-
old man at the initial visit. The tumor has regressed rapidly to 
become flat retinal degeneration (arrow in C) in response to 
1-month hormonal therapy with degarelix. No relapse (arrow in 
D) in the right eye 3 years after the initial visit.
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subcutaneous injection of degarelix acetate at the initial 
dose of 240 mg, followed by 80 mg every 4 weeks. One 
month after the initial visit, the choroidal tumor resolved 
rapidly and became flat degeneration in response to the 

initial dose of hormonal therapy (Figure 1C). Two months 
after the initial visit, needle biopsy of the prostate showed 
poorly differentiated adenocarcinoma with Gleason score 
of 4 + 4 = 8 (Figure 3A and B), which was indeed a 

Figure 2. An intraocular mass (arrow in A) in the right eye with mildly low T2-weighted signal in magnetic resonance image in a 
73-year-old man at the initial visit. Abnormal uptake in the right eye (arrow in B, standardized uptake value SUVmax = 3.31), prostate 
(arrow in C, SUVmax = 4.75), vertebral bones (arrow in D, SUVmax = 8.01), and mediastinal lymph node (arrow in E, SUVmax = 5.77) 
in whole-body 2-[18F]fluoro-2-deoxy-D-glucose positron emission tomography (FDG-PET) at the initial visit. Note multiple lung-field 
lesions (arrow in F) in computed tomography scan combined with PET.
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presumed value as he was under hormonal therapy. He 
immediately underwent surgical castration, and degarelix 
was discontinued.

One year after the initial visit, the serum PSA in the 
patient with no medication remained at the low level of 
0.48 ng/mL. The serum PSA was gradually elevated to 
2.34 ng/mL 2 years after the initial visit, further elevated 
to 3.56 ng/mL 3 years after the initial visit, and to 6.05 ng/
mL in the following 3 months. CT scan demonstrated mul-
tiple bony osteosclerotic metastases in thoracic and lum-
bar vertebrae but no metastasis in the liver or lymph 
nodes. At this time point, therefore, he began to take oral 
bicalutamide 8 mg daily, and in 1 month, the serum PSA 
decreased to 0.61 ng/mL. The serum PSA was elevated 
again to 1.22 ng/mL 5 years after the initial visit, and thus, 
bicalutamide was replaced with enzalutamide at a full dose, 
160 mg daily, leading to the decrease of serum PSA to 0.38 
ng/mL in 2 weeks. In a month, however, because of hyper-
tension, the administration of enzalutamide was reduced to 

half a dose 80 mg daily, and in another month, was replaced 
with abiraterone acetate at half a dose, 500 mg daily in com-
bination with prednisolone 10 mg daily. The serum PSA 
became an undetectable level (<0.009 ng/mL) in 2 weeks. 
The patient was well with hemodialysis and maintained the 
undetectable PSA level with continuous abiraterone until 
the latest follow-up 6.8 years after the initial visit. 
Throughout the course, the right eye showed flat retinal 
regeneration corresponding to the area of the previous cho-
roidal tumor (Figure 1D). The best-corrected visual acuity 
was 1.0 in both eyes.

Methods

To analyze historical cases from the literature, the Japanese 
literature was searched for the key words “prostate cancer 
(in Japanese)” and “choroidal/uveal metastasis (in 
Japanese)” in the bibliographic database of medical litera-
ture in Japanese (Igaku Chuo Zasshi, Japana Centra Revuo 
Medicina, Ichushi-Web), published by the Japan Medical 
Abstracts Society (JAMAS, Tokyo, Japan). Old literatures 
were further collected from references cited in the articles 
identified during the literature search. PubMed was also 
searched for the key words “prostate cancer” and “choroi-
dal/uveal metastasis.” The sufficient description was found 
in 23 patients who showed choroidal metastasis from pros-
tate cancer (Table 1).8-30

Results

In review of the literature, 24 patients with choroidal 
metastasis of prostate cancer, including the present patient, 
were all men with the age at the presentation of choroidal 
tumors ranging from 49 to 77 years (median = 68 years). 
Choroidal metastasis was found in both eyes of 4 patients, 
in the right eye of 9 patients, and in the left eye of 11 
patients. Prostate cancer had been diagnosed in the range 
from 1 month to 13 years (median = 3.5 years) before the 
detection of the choroidal metastasis in 14 patients, while 
the choroidal tumor, as the first presenting sign, led to the 
diagnosis of prostate cancer as the primary malignancy by 
systemic evaluation in 8 patients. In the remaining 2 
patients (Case 2 and Case 6), systemic evaluation could 
not detect the primary site and the eyes with choroidal 
tumor were extirpated, and the pathological examination 
led to the diagnosis of prostate cancer 4 months and 1 year 
later, respectively.

Prostate cancer was diagnosed pathologically by prostatec-
tomy or prostate biopsy in all patients except for 2 patients 
(Case 2 and Case 6) who were diagnosed as metastatic prostate 
cancer by pathological examinations of the extirpated eyes. 
Serum PSA at the presentation of choroidal metastasis was 
elevated in all 19 patients who had the description of measure-
ments, except for one (Case 22). Multiple bone metastases 
were noted in 20 patients, lung nodular metastases in 7, liver 

Figure 3. Needle biopsy specimen (A in low magnification 
and B in high magnification) of the prostate 2 months after the 
initial visit. Note irregular arrangement of fused glands. Gleason 
score, which was a presumed value since the patient was under 
hormonal therapy, was designated 4 + 4 = 8, indicative of 
poorly differentiated adenocarcinoma. Bar = 200 µm in A and 
50 µm in B.
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metastases in 2 (Case 7 and Case 23), and brain metastasis in 2 
(Case 11 and Case 23). The outcome was not mentioned in 5 
patients, and death was described in 5 patients in the follow-up 
period ranging from 1 month to 32 months (median = 4 
months), while 13 patients were described alive in the follow-
up period ranging from 6 months to 6.8 years (Case 24, the 
present case) with the median = 1 year. The remaining 1 patient 
(Case 21) was lost to the follow-up at the stage of planning 
external beam radiation to both eyes and hormonal therapy.

As for the local treatment for choroidal metastasis, 3 
patients underwent enucleation, 11 patients underwent exter-
nal beam radiation to the eyeballs, and 2 patients had epi-
scleral plaque radiotherapy. No local treatment was done in 
the remaining 8 patients including 1 patient who was lost at 
the planning stage (Case 21). As for the systemic treatment, 
surgical castration (bilateral orchiectomy) was done in 7 
patients: castration only in 3 patients and castration com-
bined with hormonal therapy in 4 patients. Overall, hormonal 
therapy was done in 19 patients.

Regarding the therapeutic response of choroidal metasta-
ses, complete response to the eye radiation was described in 
5 patients, response which was designated as partial response 
in Table 1 to the eye radiation was described in 5 patients, no 
response to the eye radiation in the remaining 1 patient (Case 
17) who finally underwent the enucleation. Episcleral plaque 
radiotherapy in 2 patients (Case 10 and Case 13) showed par-
tial response and complete response, respectively. In the 7 
patients with no local treatment who were under hormonal 
therapy, 4 patients showed complete response, 2 patients par-
tial response, and 1 patient (Case 20) no response from the 
standpoint of choroidal tumor regression.

Discussion

The present patient is unique at the points that choroidal 
metastasis, together with multiple bone and lung nodular 
metastases at the initial presentation, showed rapid complete 
response to hormonal therapy, which was followed by surgi-
cal castration, and that he maintained the remission in the 
long-term period up to 6.8 years. He had been healthy and 
active in daily life even with hemodialysis. Surgical castra-
tion was chosen because poorly differentiated adenocarci-
noma was detected by prostate biopsy even after the initiation 
of degarelix. In the course of the follow-up at the Urology 
Clinic, antiandrogen drugs have been switched from one to 
another, based on their effect and adverse event. Monthly 
serum PSA has been measured as a marker to monitor the 
relapse of prostate cancer and maintained at undetectable 
levels until the final visit when the patient is alive in healthy 
condition in the preparation of this article. Ophthalmologically, 
he was followed-up every 3 months to check the visual acu-
ity and fundus status in both eyes.

In the literature review, it should be noted that metastatic 
choroidal lesions were the first presenting signs of prostate 
cancer in one third of the cases (8 of 24 patients). These 8 

patients had multiple bone metastases at the initial presenta-
tion and mostly showed good response to standard hormonal 
therapy with regard to choroidal and bone metastases. In 
patients who were detected to have choroidal metastases in 
the course of hormonal treatment toward prostate cancer, 
which had been diagnosed earlier, external beam radiation to 
the eyeballs was often chosen and the choroidal metastases 
mostly showed the complete response.

With regard to the clinical question in this study, the cho-
roidal metastasis of prostate cancer could show good 
response to hormonal therapy, especially at the initial presen-
tation when the hormonal therapy has not yet been instituted. 
When choroidal metastasis was detected in the course of hor-
monal treatment for prostate cancer, switching of antiandro-
gen drugs or surgical castration, if has not yet been done, 
would be a therapeutic strategy for the choroidal metastasis. 
External beam radiation to the whole eye is a local therapy, 
which would be chosen as a last resort when hormonal ther-
apy would not have an effect on the choroidal metastasis.

In conclusion, prostate cancer should be considered in the 
differential diagnosis of a choroidal tumor. The measurement 
of serum PSA, as a reliable clinical marker for prostatic dis-
eases, would be included in blood examinations at the initial 
presentation. Choroidal metastatic lesions of prostate cancer 
would have a high chance of showing complete response to 
hormonal therapy, and thus would be considered as curable 
from the ophthalmological point of view. In the case of lim-
ited response to hormonal therapy, external beam radiation to 
the eyeball remains as a therapeutic option in choroidal 
metastases of prostate cancer.
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