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Introduction: Orbital metastasis of prostate cancer (PC) is very rare and even more 
unique in castration-resistant PC (CRPC). In this scenario, choline positron emission 
tomography/computed tomography (choline PET/CT) is the gold-standard restaging 
method of choice available in our setting, and new anti-androgens treatments show 
improvement in overall survival.
Case presentation: We report the case of a 69-year-old male patient diagnosed with PC, 
treated with radical prostatectomy, and salvage radiotherapy after biochemical recurrence. 
After new prostate-specific antigen (PSA) progression, androgen deprivation therapy 
(ADT) was started. Four and a half years later, and already labeled as non-metastatic 
CRPC with a negative extension study, including choline PET/CT, he developed an 
accidental left frontal head trauma, presenting with proptosis, palpebral oedema, and 
oculomotor disorder. Computed tomography (CT) and magnetic resonance imaging 
(MRI) showed a destructive bone lesion in the left orbit, associated with a soft tissue 
mass. These findings, suggestive of a neoplastic lesion, were histologically confirmed 
PC metastasis. Treatment was initiated with abiraterone, with a rapid improvement of 
symptoms, a progressive decrease of PSA, and a significant radiological response.
Conclusion: Orbital metastases may present with proptosis and should be considered in 
patients with a history of cancer. If the ocular-orbital disease is suspected, the nuclear 
medicine physician should be aware that the choline PET/CT imaging includes the 
orbits. Tolerability and response to treatment with abiraterone were excellent.
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Orbital metastases of solid tumors are quite rare, 
developing in 2%-5% of the patients with cancer. In 
25% of the patients with ocular or orbital metastases, 
they are the first presenting sign of the disease [1, 
2]. Breast cancer is the most common tumor, with 
prostate cancer (PC) occupying the second or third 
position (3%-10%), according to the different 
published series [1, 3]. Signs at diagnosis are usually 
non-specific. Proptosis is the main finding. Other 

signs include oculomotor disorder, inflammation, 
pain, and sometimes the appearance of a mass 
[1]. Imaging characteristics are also non-specific, 
and computed tomography (CT) and magnetic 
resonance imaging (MRI) are the main exams to 
evaluate orbital lesions [1]. However, definitive 
diagnosis requires histological confirmation [2]. 
The therapeutic strategy is established based on 
tumor hormone sensitivity, extent and burden 
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of disease, oligo- or polymetastatic disease, as 
well as comorbidity and patient preferences [1, 
4]. In recurrent castration-resistant (CR) PC, 
choline positron emission tomography/computed 
tomography (choline PET/CT) is the restaging 
method of choice in our setting, especially when 
traditional CT and bone scan studies are negative 
[5]. Radiotherapy is the mainstay treatment for 
orbital metastases, and androgen deprivation therapy 
(ADT) plays a pivotal role in the management of 
metastases from hormone-sensitive tumors, such 
as PC [1]. Different drugs are effective in CRPC, 
including the combination of abiraterone acetate 
and prednisone, with an improvement in median 
radiographic progression-free survival from 8 to 16 
months [6], and in median overall survival from 30.3 
to 34.7 months [7] compared with the combination of 
prednisone and placebo. Eye enucleation, although 
rarely used, is indicated in patients with ocular pain 
and complete vision loss [8]. We report an unusual 
case of a patient diagnosed with CRPC and a single 
orbital metastasis, unnoticed after choline PET/CT, 
treated with abiraterone acetate.

CASE PRESENTATION 
We present the case of a 69-year-old male patient 
diagnosed with low-risk PC in 2010. Initially, he 
was under active surveillance for one year. Due to 
histological progression, with a Gleason score of 7 
(4+3) and a prostate-specific antigen (PSA) level of 
5.6 ng/mL, a radical prostatectomy was performed. 
Pathological examination of the surgical specimen 
indicated prostate adenocarcinoma, pT3apN0, and 
the Gleason score of 7 (4+3). Thirteen months 
later, with a PSA level of 0.91 ng/mL, the patient 
was referred to our department with a diagnosis 
of biochemical recurrence, which was treated with 
salvage radiotherapy. A total dose of 70 Gy was 
administered to the prostate bed using the volumetric 
modulated arc therapy technique, reaching a nadir 
of 0.27 ng/mL. Eighteen months after irradiation, 
a new biochemical progression was detected 
(PSA=1.44 ng/mL), with a rapid increase to 8.15 ng/
mL three months later. A thoraco-abdominopelvic 
CT scan found no lesions, and a bone scan only 
found focal increased uptake in the left orbit, which 
was difficult to assess and coincided in time with 
a left blepharoconjunctivitis under treatment by his 
primary care physician (Figure 1).
He started treatment with ADT in March 2014, 

with a quarterly follow-up and PSA<1 ng/mL until 
September 2018, when it rose to 1.98 ng/mL. Five 
months before, he had undergone surgery for the 
right eye cataract and had left vision deficit. He 
was diagnosed, by his ophthalmologist, with the 
left eye cataract and significant Fuchs’ dystrophy. 
A new extension study by CT was requested, with 
no evidence of distant disease, and a bone scan 
showed persistent increased left orbital uptake with 
no changes reported as a lesion of probable non-
neoplastic origin. The 18F-choline PET/CT also did 
not find any lesions suggesting malignancy. Two 
weeks before, he had undergone the left phakectomy, 
and was awaiting endothelial cornea transplantation. 
The patient continued to be asymptomatic, with 
follow-up every three months and progressive PSA 
elevation with a doubling time <6 months. With 
a PSA level of 12.40 ng/mL, he was evaluated by 
the Urology Department. Another choline PET/
CT was performed, which was again negative for 
neoplastic activity. After the development of an 
accidental direct trauma in the left frontal region, 
the patient went to the emergency room. The 
ophthalmological examination revealed proptosis, a 

Figure 1: Bone Scan Showing a Focal Increased Uptake in the 
Left Orbit
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hard, firm, adherent tumor of the left pterion, with 
the invasion of the external orbital wall and eyelid 
oedema. External movements of the left eye were 
affected and caused the restriction of supraversion 
and external adduction movements (Figure 2).

Figure 2: Patient Image at Diagnosis of Orbital Metastasis and 
One Month After Initiate With Abiraterone

The brain CT performed in the emergency room 
revealed a destructive bone lesion in the lateral wall 
and roof of the left orbit, with a soft tissue mass 
inserted into the orbit and intracranial extra-axial 
space, suggesting a neoplastic lesion (Figure 3).

Figure 3: Brain CT Scan Showing Destructive Bone Lesion 
With Soft Tissue Mass

The incisional biopsy of the lesion reported a 
metastasis of acinar adenocarcinoma of the prostate. 
The MRI of the orbit showed a large mass of 
aggressive appearance, centered on the left sphenoid 
wing, which caused extensive bone destruction and 
extended into the orbit, causing displacement of 
extrinsic muscle groups and the eyeball. The mass 
extended to extracranial soft tissue and typically to 
the cerebral extra-axial compartment in the left 
frontal region, with associated dural uptake, 
measuring 54×52×53 mm in the craniocaudal and 
transverse antero-posterior diameters, respectively 
(Figure 4).

Figure 4:  MRI Showing an Aggressive Mass With Bone 
Destruction And Invasion Of Orbit
MRI after treatment with abiraterone, with significant reduction 
of bone and soft tissue component involvement

Based on the diagnosis of single orbital metastasis 
of CRPC, treatment was started with abiraterone 
acetate, with marked clinical improvement of orbital 
symptoms several weeks later, and progressive PSA 
decrease in monthly laboratory tests. In the follow-
up MRI five months after the start of treatment, a 
significant decrease was observed in the size of bone 
involvement and soft tissue component using RECIST 
(response evaluation criteria in solid tumors) criteria 
(Figure 4). The patient is currently under treatment 
with abiraterone and remains clinically stable, with 
the last PSA level of 0.21 ng/mL.
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DISCUSSION
PC usually metastasizes to pelvic nodes and 
the axial skeleton. Intracranial metastases are 
uncommon. Long and Husband [9] retrospectively 
analyzed CT scans from 508 patients with PC to 
document the presence or absence of uncommon 
metastases. The orbit was the second most common 
area of unusual PC metastasis, with atypical lymph 
node metastasis being the first. Although PC may 
present with metastasis to the orbital or ocular 
region, it usually develops in the setting of diffuse 
metastatic disease [3]. Lefresne et al, [10] reported 
that of 48 cases of orbital and ocular metastases 
secondary to PC published since 1975, 38% were 
the first manifestation of the disease. There were two 
interesting aspects in the present case: single orbital 
metastasis in CRPC, and that it was not identified 
despite close follow-up.

Clinical Presentation, Diagnosis, and Treatment
Clinical presentation depends on the structures 
involved. Specifically, in this case, the diagnosis 
was made after performing an emergency head CT 
for accidental trauma. The patient had vision loss 
justified by significant Fuchs’ dystrophy and was 
awaiting endothelial corneal transplantation. These 
circumstances masked the symptoms of the orbital 
lesion. Retrospectively studying the case, he already 
had a difficult to assess increased scintigraphic 
uptake in the left orbit after biochemical progression 
subsequent to salvage radiotherapy. Therefore, the 
metastasis probably existed at this time and was 
not detected since it coincided with an infection of 
the left eye. Currently, the EAU-ESTRO-ESUR-
SIOG guidelines on prostate cancer recommend 
performing a choline PET/CT in patients with 
PSA>1 ng/mL after radical prostatectomy [5]. 
However, when the patient exceeded this number, 
it was not yet the standard practice. Concerning 
the average time between the diagnosis of PC and 
the occurrence of orbital metastasis, in the series 
published by Long and Husband [9], it was 3.7 
years (ranges 1-8). In the current case, if the time 
when the diagnosis confirmation is considered, 
it took nine years. If the time from metastasis by 
increased scintigraphic uptake is considered, it was 
four years. Radiologically, orbital metastases from 
PC are usually osteoblastic, unlike other tumours 
manifested as lytic bone lesions or soft tissue masses 

[1, 11]. However, lymphomas and meningiomas may 
have the same characteristics [12]. This different 
presentation and the unusual site of metastasis make 
histological confirmation highly advisable.
Choline PET/CT is the restaging method of choice 
in our setting for biochemical recurrence of PC. 
It is standard practice when performing PET/CT, 
regardless of the employed radiotracer, to set the 
upper limit of the scan below the orbits, in order to 
reduce the dose received by the lenses and end the 
scan in the upper third of the thighs. It was the reason 
for the delay in diagnosis in the patient, associated 
with the dismissal of increased scintigraphic uptake 
due to overlapping ocular disease. This case is 
discussed with nuclear medicine specialists, and 
an alert is established that if the orbital disease is 
suspected, it should be reported when requesting 
the study. Gallium Ga 68 (68Ga)-labelled prostate-
specific-membrane antigen (PSMA) PET/TC and 
PET/MRI demonstrate higher detection rates than 
the conventional imaging modalities. Both methods 
are the gold standards for restaging recurrent CP 
in the countries where such imaging modalities 
are available [13]. However, none of them were 
performed on the patient, since in our setting, they 
were not available due to their high cost. In patients 
with metastatic CRPC (mCRPC), different systemic 
treatments show improvements in overall survival, 
including the chemotherapeutic agents, docetaxel 
and cabazitaxel, androgen-targeting agents, 
such as abiraterone and enzalutamide, a vaccine 
(sipuleucel-T), and a radiodrug (radium-223) [14]. 
However, mCRPC remains an incurable disease 
associated with a life expectancy of 2-3 years [4]. 
Different studies report, specifically in orbital 
metastases, a survival of 7.5-30 months [15]. In 
different published articles, hormone therapy results 
in an improvement in symptoms and proptosis [12, 
15]. In the current case, the patient was already 
CR; therefore, it was decided to start treatment 
with abiraterone acetate. To the best of authors` 
knowledge, it was the first published case of single 
orbital metastasis from PC treated with this drug. 
To date (eight months from the start of abiraterone), 
the patient improved clinically and has a PSA level 
that is still decreasing. Although radiotherapy is 
extensively effective in the treatment of orbital 
metastases, with reduction of tumor size and 
improvement of vision, given the good response to 
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treatment with abiraterone, it was decided to wait 
and delay its administration due to the expected 
potential toxicity in the form of retinopathy and 
neuropathy, since the mass was compressing the 
optic nerve.
In conclusion, orbital metastasis may present with 
proptosis and should be considered in patients 
with a history of cancer. It is advisable to inform 
nuclear medicine specialists about the suspected 
ocular-orbital disease to include this area in the 
imaging acquisition. In the current case, tolerability 
and response to treatment with abiraterone were 
excellent.
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