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Introduction

Prostate cancer (PC) is primarily a disease of the elderly with
more than three quarters of the cases occurring in men older
than 65 years. The most common metastatic sites for PC are
the bones (84%), distant lymph nodes (10.6%), liver (10.2%),
and lungs. Brain parenchymal metastases from PC are un-
common probably because of the blood–brain barrier that
acts as a protective mechanism. The majority of intracranial
prostatic metastases involve the dura mater.1

Studies have shown the incidence of brainmetastases in PC
to be 0.16%.2 Here, we present the case of a 67-year-old man
with PC, who underwent radiotherapy, maintained on hor-
monal therapy, with raising serum prostate-specific antigen
(Sr PSA) levels and underwent gallium-68 prostate-specific
membrane antigen positron emission tomography/computed
tomography (68Ga PSMA PET/CT) scan for evaluation.

Case Report

A 67-year-old gentleman, who was nondiabetic and non-
hypertensive, presented with increased frequency of urina-

tion. On evaluation, the patient was found to have
adenocarcinoma prostate (Gleason score: 4þ5¼9). He later
underwent radical RT, and was maintained on hormonal
therapy with abiraterone. The patient was treated with
multiple lines of chemotherapy, initially with six cycles of
docetaxel and later bicalutamide with leuprolide. This pro-
gressed to leuprolide too, so hewas started on enzalutamide.
The Sr. PSA levels increased from 2.59 to 3.5 ng/mL on
enzalutamide and later to 5.8 ng/mL. Also, the patient had
complaints of occasional diffuse headache. The patient was
advised 68Ga PSMAPET/CTscan in viewof rising Sr. PSA levels
and complaints of headache.

Imaging Studies
68Ga PSMA PET/CTscan revealed enhancing lesions in the left
cerebellar hemisphere, largest approximately 20�16mm,
with perilesional edema andminimal PSMAuptake. Also, the
prostate gland was measured 29�22mmwith focal intense
PSMAuptake in the seminal vesicle atmidline corresponding
to subtle enhancing lesion abutting the posterior wall of the
urinary bladder (� 10�9mm; ►Fig. 1).
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Abstract Prostate cancer is a common malignancy affecting elderly males. Generally, prostate
cancer metastases to lymph nodes and skeletal lesions. Brain metastasis from prostate
cancer is an uncommon phenomenon. When occurs, it affects the liver and lungs. Less
than 1% of the cases show brain metastases, with isolated brain metastases being even
more rare. We present the case of a 67-year-old male patient who was diagnosed to
have prostate carcinoma and maintained on hormonal therapy. Later, the patient
presented with raising serum-68 prostate-specific antigen (PSA) levels. Gallium-68
prostate-specific membrane antigen (PSMA) positron emission tomography (PET)/
computed tomography (CT) scan revealed isolated cerebellar metastasis. He was later
treated with whole brain radiotherapy.
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Three days later, the patient underwent magnetic reso-
nance imaging (MRI) of the brainwith contrast that revealed
ill-defined heterogeneously enhancing T1-weighted hypo-
intense with T2-weighted/fluid attenuated inversion recov-
ery (FLAIR) hyperintense lesions with mild perilesional

edema in the left cerebellar hemisphere, the largest measur-
ing 18�10�9mm.Magnetic resonance spectroscopy (MRS)
also suggested cerebellarmetastases.Mild enhancementwas
noted along the right cerebellar folia, suggestive of lepto-
meningeal carcinomatosis (►Fig. 2).

Fig. 1 F-18fluorodeoxyglucose (FDG)positron emission tomography (PET) computed tomography (CT)maximum intensity projection (MIP) image (A) and
axial CT (B,C,F) and fused PET CT (D,E,G) images showing mildly prostate-specific membrane antigen (PSMA) avid enhancing metastatic lesions in
the left cerebellum (yellow arrows) and PSMA avid enhancing soft-tissue density in the primary lesion in the prostate gland (black arrows).

Fig. 2 Axial magnetic resonance (MR) images of (A,B) T1, (C,D) T2, and (E,F) fluid attenuated inversion recovery (FLAIR) sequences
showing ill-defined heterogeneously enhancing T1-weighted hypointense with T2-weighted/FLAIR hyperintense lesions with mild perilesional
edema in the left cerebellar hemisphere.
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The patient later underwent palliative whole brain radio-
therapy (WBRT) of 10 fractions and total dose of 30 Gy. On
follow-up, the Sr. PSA levels came down to 0.1 ng/mL.

Discussion

Brain metastasis is seen in 30% of solid cancer cases during
the course of the disease in their lifetime.3,4 They are
commonly seen in cancers of the lung, breast, colon, kidney,
and melanoma, and brain metastasis from prostatic cancer,
especially adenocarcinomas, is extremely rare.5

PC is the second most common cancer in males. Approxi-
mately 99% of PC cases are prostate adenocarcinomas, while
other rare subtypes include squamous cell carcinoma, small
cell carcinoma, stromal neoplasms, and neuroendocrine
carcinoma, and lymphomas.6 PC primarily metastasized
into the bone and lymph node. The incidence of brain
metastasis from prostate carcinoma was found to be
0.16%.2 In the cases with systemic metastases, it was
0.38%. Interestingly, rare subtypes of PC metastasize into
atypical sites, and the incidence of brain metastasis is much
higher than adenocarcinoma.6 In spite of this, it is still
uncommon. A retrospective study conducted by Tremont-
Lukats et al in 15,397 PC patients revealed that intracranial
metastasis from prostate adenocarcinoma occurred in 0.7%
of patients and in 15.8% patients in case of prostate small cell
carcinoma (6/38).7

Unlike other cancers, which present more likely as intra-
parenchymal metastases, dural metastasis is the most com-
mon site in case of PC. Because of the tendency to penetrate
the dura mater and extend in the extradural or subdural
space, these lesions could be mistaken for meningiomas,
subdural hematomas, or abscesses on imaging.5

The incidence of ante mortem diagnosed isolated brain
metastases is extremely rare with less than 17 cases docu-
mented. Only one of these cases had isolated cerebellar
metastases. Our case shows a lesion on 68Ga PSMA PET/CT
in the left cerebellar hemisphere, which was suspected to be
metastases based on the MRI characteristics.8

Differentiating primary brain lesions from metastatic PC
can be challenging, especially when a solitary lesion is
present. Specific MRI characteristics from metastatic PC
have not been well established in the literature; however,
some reports describe hemorrhagic brain metastasis, mixed
cystic, solid, or ringlike appearances on MRI. Hemorrhagic
brain metastasis is more consistent with renal cell carcino-
ma, melanoma, choriocarcinoma, breast cancer, or thyroid
cancer.9

Symptoms and Treatment of Brain
Metastasis in Prostate Cancer

Metastasis to the brain is rare and is usually associated with
vague symptomatology depending on the extent and loca-
tion of the lesion. Most of the patients with brain metastases
in PC are generally asymptomatic, making it even more
difficult to diagnose, unless the patient experiences neuro-
logical manifestations. Symptomatic patients show clinical

manifestations that varywith the site of themetastatic focus,
including headache, seizures, and focal neurological deficits,
in addition to some frequent nonfocal manifestations such as
confusion and memory deficits. Isolated brain metastasis is
generally treatedwith craniotomyand resection, followed by
radiation therapywithWBRT.10 Similarly,WBRTwas given in
our case.

Prognosis

The median overall survival of our patients with brain
metastases originating in PC was 2.8 months after the
diagnosis of brain metastases by imaging, with a 1 year
overall survival rate of 9.5%. After detecting brain metastasis
among published PC cases, the survival timewas reported to
range between 2.8 and 4.5 months. Treatment approaches
used for PC brain metastasis are the same as other brain
metastases, including corticosteroids use, surgery, and ra-
diotherapy, in addition to stereotactic radiosurgery in case of
recurrent cases. Such approaches prolong the patient’s sur-
vival time.5 Bhambhavni et al conducted a retrospective
10-year study of 31 brain metastatic PC patients. They found
that patients who were treated with stereotactic radiosur-
gery versus radiotherapy plus surgical resection had a medi-
an survival time of 4.6 vs. 13 months, respectively.10

Conclusion

Brain metastases in PC is rare. Isolated brain metastases are
even more sparse. Gadolinium contrast MRI helps in diag-
nosing brain metastases and differentiating similar condi-
tions that mimic metastases. The prognosis of these patients
appears poor. However, with the advancement in manage-
ment techniques, a better survivalmay be possible. In spite of
newer radiotracers and imaging modalities, reporting of
brain metastases in PC is less, and is required for further
discussion and understanding the disease process and
management.

Declaration of Patient Consent
The authors certify that they have obtained appropriate
patient consent. In the form, the patient has given his
consent for the use of their images and other clinical
information to be reported in the journal. The patients
understand that their names and initials will not be
published and due efforts will be made to conceal their
identity, but anonymity cannot be guaranteed.

Funding
None.

Conflict of Interest
None declared.

References
1 Saadatpour Z, Rezaei A, Singhal A, et al. A solitary hypothalamic

metastasis from prostatic cancer mimicking a giant thrombotic
aneurysm and presenting with intraventricular hemorrhage and

World Journal of Nuclear Medicine Vol. 22 No. 2/2023 © 2023. The Author(s).

Cerebellar Metastases in Prostate Cancer Ajit et al.142



acutehydrocephalus: a case report. Egypt J Radiol NuclMed 2020;
51(01):257

2 Hatzoglou V, Patel GV, Morris MJ, et al. Brain metastases from
prostate cancer: an 11-year analysis in theMRI erawith emphasis
on imaging characteristics, incidence, and prognosis. J Neuroim-
aging 2014;24(02):161–166

3 Achrol AS, Rennert RC, Anders C, et al. Brain metastases. Nat Rev
Dis Primers 2019;5(01):5

4 Lu-Emerson C, Eichler AF. Brainmetastases. Continuum (Minneap
Minn) 2012;18(02):295–311

5 Al-Salihi MM, Al-Jebur MS, Lozada-Martinez ID, et al. Brain
metastasis from prostate cancer: a review of the literature with
an illustrative case. Int J Surg Open 2021;37:100419

6 Kendal WS, Mai KT. Histological subtypes of prostatic cancer: a
comparative survival study. Can J Urol 2010;17(05):5355–5359

7 Tremont-Lukats IW, Bobustuc G, Lagos GK, Lolas K, Kyritsis AP,
Puduvalli VK. Brain metastasis from prostate carcinoma: the M. D.
Anderson Cancer Center experience. Cancer 2003;98(02):363–368

8 Barakat T, Agarwal A,McDonald R, et al. Solitary brainmetastasis from
prostate cancer: a case report. Ann Palliat Med 2016;5(03):227–232

9 Son Y, Chialastri P, Scali JT, Mueller TJ. Metastatic adenocarcinoma
of the prostate to the brain initially suspected as meningioma by
magnetic resonance imaging. Cureus 2020;12(12):e12285

10 Bhambhvani HP, Greenberg DR, Srinivas S, Hayden Gephart M.
Prostate cancer brain metastases: a single-institution experience.
World Neurosurg 2020;138:e445–e449

World Journal of Nuclear Medicine Vol. 22 No. 2/2023 © 2023. The Author(s).

Cerebellar Metastases in Prostate Cancer Ajit et al. 143


