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Abstract: Metastatic prostatic adenocarcinoma (PCa) to lymph nodes and bone is well documented in the literature, 
however only case reports and small series of metastatic PCa to the brain and spinal cord with clinicopathologic 
analysis have been published. We identified 30 cases of metastatic PCa to the brain and spinal cord. The mean pa-
tient age was 67 years (range: 50 to 87 years). Thirteen (43%) cases involved the brain and 17 (57%) cases involved 
the spinal cord. Most of the cases (60%) were a single mass. Of the 13 cases involving the brain, the temporal lobe 
6 (46%) was the most common site and the spinal cord lesions involved the thoracic region in 13/17 (76%) cases. 
All patients had one or more metastases to other organs. In 8 patients, the brain or spinal cord metastasis was 
the initial diagnosis of PCa. In the patients that had prior prostate biopsy specimens available, the Gleason score 
ranged from 3+3=6 (Grade group 1: indicating unsampled higher grade PCa) to Gleason score 4+5=9 (Grade group 
5). Follow-up was available in 21 cases with a mean duration of 20 months (range: 1 to 130 months). This is one 
of the largest clinicopathologic studies to date of metastatic PCa to the brain and spinal cord. Although rare, meta-
static PCa should be considered in the differential diagnosis of a solitary brain or spinal cord mass in male patients, 
even over a decade after the initial diagnosis of PCa.
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Introduction

Worldwide, prostate cancer (PCa) is a leading 
cause of morbidity and mortality accounting for 
7.1% of all new cancer cases and 3.8% of all 
cancer deaths in 2018, second only to lung 
cancer in men [1]. Because of early detection 
and advances in therapeutic intervention, the 
prognosis in most cases of PCa is improving, 
however metastatic PCa is still associated with 
a high morbidity and mortality in a subset of 
patients. The 5-year relative survival rate for 
PCa with distant spread (stage IV disease) is 
31% compared to 98% for all stages of PCa [2]. 
Metastatic PCa to lymph nodes and bone is 
well documented in the literature, however only 
case reports and small series of metastatic 
PCa to the brain and spinal cord with emphasis 
on clinicopathologic analysis have been pub-
lished. The frequency of central nervous sys-
tem (CNS) metastasis in patients with PCa is 

not well characterized, with estimates of fre-
quency of brain metastasis ranging from 0.2-
2% of patients, a significant proportion of which 
are only identified at autopsy [3]. The spinal 
cord, and specifically the epidural space, is  
a more common site for CNS metastasis and 
many CNS cases may either be missed or never 
diagnosed. Therefore, a substantial number  
(up to 10%) of patients with PCa may develop 
CNS metastasis in the course of their disease 
[4]. 

There is very limited contemporary data regard-
ing the clinicopathologic characteristics of CNS 
metastasis of PCa. In this study, we reviewed 
the major clinicopathologic characteristics of 
patients with metastatic PCa to the CNS.

Materials and methods

A search was made through our Urologic Pa- 
thology and Neuropathology files, and consult 
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cases for patients with metastatic PCa to the 
brain and spinal cord from 2001 to 2019. Pa- 
tient demographics, clinical presentations, ra- 
diologic features, location, focality, and size of 
CNS metastases, and available follow-up infor-
mation were obtained. Hematoxylin and eosin 
(H&E)-stained sections and available immuno-
histochemical stains of selected case were 
reviewed. Statistical analysis was performed. 
This study was completed following the guide-
lines of and with approval from Emory University 
Institutional Review Board.

Results

We identified 30 cases of metastatic PCa to  
the CNS including intraparenchymal (intra-axi-
al) and meningeal based (extra-axial) lesions 
(Table 1 and Figure 1). Cases that involved 
lesions that were limited to the bone (skull or 
spine) without involving the brain and spinal 
cord and/or the meninges were excluded.

Twenty-seven cases were from the routine in-
house surgical pathology/neuropathology ser-
vices within our institution and 3 cases were 
from the expert consultation services with lim-
ited clinical information. Twenty-nine cases 
were from neurosurgical resection specimens, 
and 1 case was from an Autopsy.

Patient demographics

The mean age of the patients at the time of 
diagnosis of CNS metastasis was 67 years 
(range: 50 to 87 years). Fifteen patients identi-
fied as Caucasian or White, 12 identified as 
African American or Black, and the racial de- 
signation of three patients was not reported 
(Figure 1).

Clinical presentation 

Clinical history was available for 27 of the 30 
patients (Table 1), and almost all patients were 
symptomatic when they presented with CNS 
metastasis. The most common neurological 
presentation was back pain and lower extre- 
mity weakness for patients with spinal cord 
metastasis and altered mental status for pa- 
tients with brain metastasis. Other presenting 
signs/symptoms included third cranial nerve 
palsy, eye pain and drooping, one-sided weak-
ness, paresthesia, speech difficulty, persis- 
tent headache, chest pain, bowel and bladder 

incontinence, and constipation. The time inter-
val between presentation with CNS metastasis 
and initial diagnosis of PCa was up to 14 years. 
In 8 patients, there was no prior diagnosis of 
PCa and in 5 cases the CNS presentation 
occurred within 1 year of diagnosis of PCa. One 
of the patients was on active surveillance for a 
period of eight years prior to presenting with 
CNS metastasis. In the patients that had prior 
prostate biopsies samples available for review, 
the Gleason scores ranged from 3+3=6 (Gra- 
de group 1: likely indicating unsampled higher 
grade PCa) 2/13 (15%) to Gleason score 4+5= 
9 (Grade group 5) 5/13 (40%), including a sub-
set that had extraprostatic extension and semi-
nal vesicle invasion in their corresponding radi-
cal prostatectomy specimens. As expected, 
cribriform glands and intraductal spread was 
present in the majority of the cases with Gra- 
de group 4 and 5 disease. Twenty-eight (93%) 
patients had documented metastases to other 
sites including bone, lymph nodes, bladder, 
perirectal/perianal tissue, penis, lung, liver, 
and adrenal gland. Within this cohort, bone  
was the most common additional site of me- 
tastasis. 

Follow-up was available in 21 patients with a 
mean duration of 20 months (range: 1 to 130 
months). All patients had androgen deprivation 
therapy following neurosurgical resection as 
applicable, and all but 2 patients received radi-
ation therapy. Six patients died of disease or 
other causes, and 6 patients were referred to 
hospice care.

Features of CNS metastasis

The distribution of the CNS metastasis is  
presented in (Table 1 and Figure 1). Thirteen 
(43%) cases were intracranial and 17 (57%) 
cases involved the spinal cord. Most of the 
cases (60%) were a solitary mass within the 
cranium or spinal cord. Of the 13 intracranial 
cases 7 were dural metastases, 4 were paren-
chymal, 1 involved the pituitary and in 2 cases 
the location (dural vs parenchymal) was not 
provided. The temporal lobe was the most com-
mon site of intracranial metastasis occurring in 
6 (46%) of the cases (Figure 2A-D), followed by 
the occipital lobe with 3 (23%) cases, the fron-
tal lobe with 2 (15%) cases, and the parietal 
lobe with 1 (8%) case. Two of the 3 occipital 
lobe cases also involved another location (pari-
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Table 1. Clinicopathologic data of patients

Patient Age 
(yrs) Race

Pre-CNS metastasis 
Prostate biopsy/ 
Resection findings

Clinical presentation Location of CNS 
metastasis

Treatment received 
and follow up

1 70 N/A GS/GG N/A Brain mass Brain, right tem-
poral

Brain mass excision
(f/u N/A)

2 52 Black GS 4+4=8 (GG4) ADT, 
RT and CTX

Back pain and left leg weakness 
PCa with bone metastasis (1 year 
before CNS presentation) 

Spine, Thoracic, 
epidural

Spinal cord mass exci-
sion 
(f/u for 3 months)

3 84 N/A GS/GG N/A ADT Symptoms of cord compression 
History of hormone independent 
PCa

Spine, Cervical, 
epidural

Spinal cord mass exci-
sion 
(f/u N/A)

4 71 Caucasian or 
White

GS 3+3=6 (GG1) ADT 
and RT

Back pain and progressive lower 
extremity weakness/paresthesia
PCa (7 years prior to CNS presen-
tation)

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, bilateral Orchiec-
tomy, RT, and CTX 
(f/u for 28 months)

5 57 African Ameri-
can or Black

GS/GG N/A Lower extremity weakness 
PCa (4 years prior) 

Spine, cervical, 
epidural

Spinal cord mass Exci-
sion and ADT 
(f/u for 130 months)

6 75 African  
American or 
Black

No prior history of PCa Cranial nerve III palsy, left eye 
pain and drooping

Brain, pituitary Pituitary mass excision 
(transphenoidal micro-
surgical adenectomy), 
ADT, and RT
(f/u 2 months, died)

7 66 Caucasian or 
White

No prior history of PCa Mid back pain and lower extremity 
weakness

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT and RT 
(f/u N/A)

8 57 African  
American or 
Black

GS 4+5=9 (GG5) RT 
(palliative to spine and 
pelvis)

Acute altered mental status and 
seizures
PCa (1 year prior) 

Brain, right tempo-
ral, dural

Brain mass excision 
(f/u N/A)

9 65 African Ameri-
can or Black

GS/GG N/A ADT Hormone-refractory metastatic 
PCa (9 years prior) 

Brain, right parietal 
and occipital, dural 

Brain mass Excision. 
Died following surgery 

10 64 N/A GS/GG N/A N/A Brain, left temporal, 
NOS

Brain mass excision 
(f/u N/A)

11 67 Caucasian or 
White

GS 4+4=8 (GG4) Radical 
prostatectomy 
GS 4+5=9 (GG5) 
pT3bN0 ADT and RT

Thoracic myelopathy, bowel and 
bladder incontinence 
Hormone refractory PCa (radical 
prostatectomy 12 years prior)

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, RT and CTX 
(f/u for 13 months)

12 87 Caucasian or 
White

GS/GG N/A ADT and RT Progressive bilateral lower extrem-
ity weakness 
PCa (7 years prior)

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT and RT
(f/u for 38 months)

13 50 Caucasian or 
White

GS4+5=9 (GG5) RT 
(Salvage)

Intractable nausea and vomiting 
as well as vision loss and balance 
issues, and altered mental status
PCa, radical prostatectomy (2 
years prior)

Brain, right frontal 
and occipital

Brain mass excision, RT 
(f/u available for 3 
months, then hospice)

14 60 African  
American or 
Black

GS/GG N/A Right temporal abscess 
PCa with lung metastasis 

Brain, right tempo-
ral, intra-axial, dural

Brain mass Excision.
(f/u N/A) Transferred to 
hospice

15 73 African  
American or 
Black

No prior history of PCa Lethargy and left sided weakness 
found to have a massive right 
intracerebral hemorrhage

Brain, right tem-
poral

Spinal cord mass exci-
sion.
DOD

16 60 African  
American or 
Black

GS 4+4=8 (GG4) ADT Bilateral extremity weakness and 
urinary retention 
PCa (5 years prior)

Spine, thoracic, 
epidural 

Spinal cord mass exci-
sion, ADT, and RT 
(f/u for 32 months. Died 
from shock)

17 70 Caucasian or 
White

GS 4+4=8 (GG4) ADT, 
CTX, and RT

Leg, back and pelvic pain 
PCa (3 years prior)

Spine, lumbosacral, 
epidural

Spinal cord mass exci-
sion, RT (Palliative)
(f/u for 3 months, opted 
for hospice care)

18 69 Caucasian or 
White

GS 4+4=8 (GG4) ADT 
and RT

Intermittent speech difficulties 
and headache 
PCa (2 years prior)

Brain, left parietal, 
subdural

Brain mass excision, RT
(f/u for 19 months and 
then referred for to hos-
pice for palliative care)

19 71 Caucasian or 
White

GS 4+3=7 (GG3) RT and 
Cryoablation

Altered mental status
PCa (14 years prior)

Brain, right frontal, 
dural 

Brain mass Excision
(f/u for 3 month) 
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involved the lumbar spinal cord. All the spinal 
cord lesions were epidural in location and 14 
(82%) involved adjacent vertebrae. Five (29%) 
of the spinal cord cases demonstrated multifo-
cal epidural metastases.

Histopathologic features

Most of the lesions were intraparenchymal 
and/or dural-based and the tumor excision 
specimens were often admixed with blood, 
bony fragments, and necrotic tissue. Histo- 
pathologic examination showed metastatic car-
cinoma involving the CNS tissue with micro-
scopic features consistent with metastatic 
adenocarcinoma from a prostate primary site, 
including enlarged, hyperchromatic nuclei and 
prominent nucleoli (Figures 2A, 2B, 3A, 3B, 4A, 
4B, 5A and 5B). The Gleason score of the meta-
static tumors ranged from 4+4=8 (Grade group 
4, 6%) to 5+5=10 (Grade group 5, 56%). There 

20 55 African Ameri-
can or Black

No prior history of PCa Acute onset of lower extremity 
weakness and numbness

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT, and RT 
(DOD 3 month after 
surgery)

21 71 African Ameri-
can or Black

No prior history of PCa 1 week of bilateral lower extremity 
paralysis

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT, and RT 
(f/u 37 months)

22 63 Caucasian or 
White

GS/GG N/A ADT and RT Chest pain and bilateral leg 
weakness
PCa (1 year prior) 

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion 
(f/u 1 month)

23 69 African Ameri-
can or Black

No prior history of PCa Altered mental status with associ-
ated aphasia 

Brain, left occipital, Spinal cord mass exci-
sion and RT 
(f/u 3 months)

24 73 Caucasian or 
White

GS 3+3=6 (GG1) Left sciatica and back pain 
PCa (8 years prior, on active 
surveillance)

Spine, lumbar, 
epidural

Spinal cord mass Exci-
sion, ADT and RT 
(f/u 20 months)

25 76 Caucasian or 
White

GS 4+5=9 (GG5) Radical 
prostatectomy
GS 4+3=7 (GG3), ter-
tiary pattern 5. pT3aN0 
RT, ADT

Acute onset of bilateral lower 
extremity weakness, multiple falls 
and inability to walk 
(PCa diagnosed 7 years prior) 

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT and RT 
(f/u for 22 months, 
significant decline and 
referred to hospice)

26 67 Caucasian or 
White

No prior history of PCa Loss of consciousness and 
seizures.
PCa (metastatic)

Brain, right tem-
poral 

Brain mass excision, RT, 
CTX, and ADT 
(f/u 18 months)

27 63 Caucasian or 
White

GS 4+5=9 (GG5) ADT 
and RT

Worsening thoracic back pain and 
right lower extremity weakness
PCa (4 years prior) 

Spine, thoracic, 
epidural

Spinal cord mass exci-
sion, ADT, RT and CTX, 
(DOD: f/u 9 month)

28 60 African Ameri-
can or Black

GS/GG N/A RT, ADT, 
and CTX

Progressive bilateral lower extrem-
ity weakness, back pain and 
constipation. 
(PCa 6 years prior)

Spine, thoracic, 
epidural

Spinal cord mass Exci-
sion, and ADT 
(f/u 7 months up) 

29 64 Caucasian or 
White

GS 4+5=9 (GG5) ADT 
and RT 

Persistent headache 
(PCa 1 year prior)

Brain, right cerebel-
lum

Brain mass excision, 
ADT, and RT 
(f/u 25 months)

30 69 African Ameri-
can or Black

No prior history of PCa Back pain Spine, thoracic, 
epidural 

Spinal cord mass exci-
sion, ADT, and RT 
(f/u 8 months)

Abbreviations: ADT-Androgen deprivation therapy; CTX-chemotherapy; DOD-died of disease; f/u = follow up; GG: Grade group; GS = Gleason score; N/A: not available; PCa 
= prostate cancer; RT-radiation therapy.

etal and frontal lobes). One case mimicked a 
brain abscess, another case a subacute subdu-
ral hematoma and two other cases presented 
as intracerebral hemorrhagic lesions. Of par-
ticular interest was a metastasis to the pitu-
itary gland (Figure 3A-F) initially thought to be a 
pituitary adenoma and another case present-
ing as a cystic cerebellar (posterior fossa) 
lesion on imaging (Figure 4A-D), both of which 
presented as single metastasis further con-
founding the differential. Nine of the 13 (69%) 
cases were on the right side of the brain includ-
ing cerebellum, in contrast to 3 (23%) cases on 
the left side (No lateralization for the pituitary 
lesion). 

The spinal cord lesions involved the thoracic 
region in 13 of 17 (76%) cases (Figure 5A-C). 
The cervical and lumbar spinal cord were each 
involved in 2 (12%) cases and the sacral spinal 
cord was involved in 1 (6%) case that also 
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Figure 1. Pie charts showing. (A) Racial distribution of patients; (B) Age dis-
tribution of patients; (C) Location of lesion(s); (D) Number of foci of lesion(s). 
(N/A = not available). 

Figure 2. Histopathologic features of prostatic adenocarcinoma with right 
temporal lobe metastasis. (A and B) H&E (4× and 20×), (C) AE1/AE3 (20×) 
and (D) PSAP (20×).

was no direct correlation between the Gleason 
score (Grade group) on the prostate needle 
core biopsies and that of the metastatic tumor, 
further emphasizing the pitfalls associated wi- 
th unsampled tumor on biopsies in the few 
patients that initially had low grade tumors. In a 
subset of cases, prior history of PCa and immu-

nohistochemical stains were 
helpful to confirm the diagno-
sis in view of the fact that the 
neoplastic cells appeared po- 
orly differentiated and infre-
quently showed obvious glan-
dular differentiation. The histo-
pathologic features in some 
cases were non-specific and 
raised the differential diagno-
sis of other metastatic tumors 
and benign entities such as pi- 
tuitary adenoma and neuren-
teric cyst in a couple of cases. 
Expression of cytokeratins and 
prostatic specific markers we- 
re utilized in most cases to 
confirm the diagnosis of meta-
static PCa. Other markers su 
ch as synaptophysin, chromo-
granin, GFAP, CDX2, TTF1, Na 
psin, CD138 and S100 were 
also performed in some cas- 
es, to exclude metastasis from 
other common primaries or to 
rule out other differential diag- 
noses.

Discussion 

Although bones and lymph no- 
des are the commonest sites 
of metastasis for PCa, CNS 
metastases also occur [5]. In 
our series involving 30 pati- 
ents with CNS metastasis from 
PCa, there was a slight racial 
predisposition towards Cau- 
casian/White population. The 
mean and median age at pre-
sentation of CNS metastasis in 
this series was 67 years and 
most of the patients (46%) 
were in the 60-69-year age 
group. This is similar to the 
mean age of 66 years at diag-
nosis for PCa, and the median 
age of 64 years at diagnosis 
for brain parenchymal metas-

tases in a clinical and autopsy-based study per-
formed at the MD Anderson Cancer center [6, 
7]. The age range of 50-87 years in this study 
was similar to the age range of 50-85 years in 
another retrospective review of a single institu-
tion, although the median age of 73 years in 
their study was higher [8]. 



Metastatic prostatic adenocarcinoma to the CNS

50 Int J Clin Exp Pathol 2021;14(1):45-53

CNS metastasis preceding the diagnosis of the 
primary tumor is very rare for PCa although 
there have been a number of case reports [3, 
9-12]. Eight (27%) of our patients had no prior 
diagnosis of PCa and another five (17%) pre-
sented with CNS metastasis soon after diagno-
sis of PCa. These findings are similar to a re- 
cent study where the majority of patients pre-

Diagnosis of metastatic PCa to the CNS may be 
challenging especially when there is no prior 
history of PCa or when there is a solitary cranio-
spinal lesion, as metastatic tumors are usually 
thought to present as multiple lesions. In one 
case report with a single large brain metasta-
sis, the clinical and radiologic picture was also 
thought to be most consistent with a high grade 

Figure 3. Histopathologic features of prostatic adenocarcinoma with pituitary metastasis. (A and B) H&E (10× and 
20×), (C) PSA (20×), (D) PSAP (20×), (E) Chromogranin (20×) and (F) Synaptophysin (20×). 

Figure 4. Histopathologic features of prostatic adenocarcinoma with cer-
ebellar metastasis. (A and B) H&E (4× and 40×), (C) NKX3.1 (40×) and (D) 
PSA (40×).

senting with PCa CNS meta- 
stasis had a prior diagnosis of 
primary PCa [13]. One can ar- 
gue that CNS metastasis from 
PCa may not always manifest 
as a late presentation of the 
disease, but may instead cor-
relate with a clinically more 
aggressive tumor and/or histo-
pathologically poorly differenti-
ated tumor [14, 15]. Recently, 
it was shown that metastatic 
PCa to the CNS demonstrates 
lower expression patterns of 
prostate tumor suppressors in 
a manner that is consistent 
with aggressive behavior of the 
tumor [16, 17]. CNS metasta-
sis can also be the indication 
of relapse and was the site of 
relapse(s) of PCa in previous 
reports [18, 19].
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glioma [11]. Most patients with CNS metastatic 
PCa will have concurrent metastatic disease at 
other sites, especially the bone, as in our study, 
although a solitary CNS lesion without prior or 
concurrent metastases do rarely occur [20]. In 
this study, we also found the rare presentations 
of brain metastatic PCa as subdural hemato-
ma, as well as cystic and hemorrhagic lesions 
[21-29].

The spinal cord is more common than the brain 
as the site for CNS metastasis from PCa and we 
found a predilection for the spinal cord over the 
brain (1.3:1). The thoracic spinal cord is the 
most common site for spinal epidural metasta-
ses for all systemic cancers, however one case 
report asserts that for PCa the lumbar spine is 
the commonest [9, 30]. In our study, the tho-
racic spinal cord/epidural space was over-
whelmingly the most common site of spinal 
metastasis occurring in 13 (76%) cases while 
lumbar and cervical metastatic disease were 
each seen in only 2 (12%) of the cases. All the 
spinal cord lesions were epidural and no intra-
medullary PCa spinal lesions were present in 
this study. Intradural extramedullary spinal co- 
rd lesions of PCa is very rare with only seven 
reported cases and have a predilection for the 
lumbosacral region [31]. Intramedullary spinal 
cord metastatic lesions are exceedingly rare 
with only 4 cases reported in the literature; two 
of these involved the conus medullaris and in 
two of these cases there was no prior history of 
PCa [4, 32, 33]. 

The pituitary gland is an uncommon site for 
metastasis, and metastatic PCa to this location 
continues to pose diagnostic challenges. Five 
percent of all metastatic tumors to the pituitary 
are attributed to PCa, making PCa the fourth 
most common metastatic tumor to the pitu-

itary, after breast, lung and gastrointestinal 
tumors [34]. In our study, the pituitary lesion 
presented in a patient with no prior history of 
PCa as third cranial nerve palsy and was initial-
ly thought to be a pituitary adenoma based 
upon imaging and clinical workup. However, fol-
lowing review of the permanent sections and 
immunohistochemical studies demonstrating a 
population of cells that was positive for both 
PSA and PSAP and negative for synaptophysin 
and chromogranin, the lesion was confirmed to 
be metastatic PCa. Over three decades ago, 
the first case of symptomatic PCa metastasis 
to the pituitary gland unassociated with sellar 
osseous disease was reported in a 61-year- 
old who presented with a 2-month history of 
increasing bifrontal headache and peripheral 
visual loss with no prior diagnosis of PCa [14].  
A number of other case reports of metastatic 
PCa to the pituitary have been described in- 
cluding a collision tumor of metastatic PCa to  
a suprasellar meningioma in a patient with a 
2-month history of progressive visual blurring,  
a normal PSA level, negative CT scans, essen-
tially normal baseline pituitary hormones, and 
with a preliminary diagnosis of a pituitary mac-
roadenoma or a suprasellar meningioma [16, 
35-38]. 

In conclusion, this is the largest contempo- 
rary predominantly non-clinical/imaging/autop-
sy-based study to date on the clinicopathologic 
findings of patients with metastatic PCa to the 
CNS. Both clinicians and pathologists should 
be aware that PCa is variable in its presenta-
tion and progression. Late CNS metastases 
may occur, even over a decade after the initial 
diagnosis of PCa. Also, CNS metastases may 
be the first presentation of PCa and can mimic 
as other malignant or benign neurological pro-
cess. A complete and thorough histopathologic 

Figure 5. Histopathologic features of prostatic adenocarcinoma with thoracic spinal cord epidural metastasis. (A 
and B) H&E (10× and 20×) and (C) NKX3.1 (20×).
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and immunophenotypic assessment of CNS 
lesions following surgical resection is essential 
to avoid the various potential diagnostic pit- 
falls.

Disclosure of conflict of interest

None.

Address correspondence to: Adeboye O Osunkoya, 
Department of Pathology, Emory University School 
of Medicine, Suite H174, 1364 Clifton Road, NE, 
Atlanta, GA 30322, USA. Tel: 1-404-712-8411; 
E-mail: adeboye.osunkoya@emory.edu

References

[1] Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA and Jemal A. Global cancer statistics 
2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin 2018; 68: 394-
424.

[2] Howlader N, Noone AM, Krapcho M, et al. 
SEER Cancer Statistics Review, 1975-2016, 
National Cancer Institute. Bethesda, MD, 
based on November 2018 SEER data submis-
sion, posted to the SEER web site, April 2019.

[3] Grenader T, Shavit L, Lossos A, Pizov G and Wy-
goda M. Brain metastases: a rare initial pre-
sentation of prostate cancer. Int Urol Nephrol 
2007; 39: 537-539.

[4] Lieberson RE, Veeravagu A, Eckermann JM, 
Doty JR, Jiang B, Andrews R and Chang SD. In-
tramedullary spinal cord metastasis from pros-
tate carcinoma: a case report. J Med Case Rep 
2012; 6: 139.

[5] Gandaglia G, Abdollah F, Schiffmann J, Trudeau 
V, Shariat SF, Kim SP, Perrotte P, Montorsi F, 
Briganti A, Trinh QD, Karakiewicz PI and Sun M. 
Distribution of metastatic sites in patients with 
prostate cancer: a population-based analysis. 
Prostate 2014; 74: 210-216.

[6] American Cancer Society, Key Statistics for 
Prostate Cancer, Accessed at on February 05, 
2020.

[7] Tremont-Lukats IW, Bobustuc G, Lagos GK, Lo-
las K, Kyritsis AP and Puduvalli VK. Brain me-
tastasis from prostate carcinoma: the M. D. 
anderson cancer center experience. Cancer 
2003; 98: 363-368.

[8] Kanyılmaz G, Aktan M, Yavuz BB and Koç M. 
Brain metastases from prostate cancer: a sin-
gle-center experience. Turk J Urol 2018; 45: 
279-283.

[9] Borni M, Kammoun B, Kolsi F and Boudawara 
MZ. Isolated metastatic dorsal spinal cord 
compression revealing prostatic adenocarci-
noma. Urol Case Rep 2019; 24: 100863.

[10] Campagna JP and Feia K. Isolated brain me-
tastasis of prostate carcinoma in the setting of 
normal prostate specific antigen. Urol Case 
Rep 2018; 21: 67-69.

[11] Fervenza FC, Wolanskyj AP, Eklund HE and 
Richardson RL. Brain metastasis: an unusual 
complication from prostatic adenocarcinoma. 
Mayo Clin Proc 2000; 75: 79-82.

[12] Lam A and Gan PY. Metastatic prostate adeno-
carcinoma to the brain: case reports and litera-
ture review. J Neurol Surg Rep 2017; 78: e62-
e65.

[13] Ganau M, Gallinaro P, Cebula H, Scibilia A, To-
deschi J, Gubian A, Nannavecchia B, Signorelli 
F, Pop R, Coca HA, Proust F and Chibbaro S. 
Intracranial metastases from prostate carci-
noma: classification, management, and prog-
nostication. World Neurosurg 2020; 134: 
e559-e565.

[14] Couldwell WT, Chandrasoma PT and Weiss 
MH. Pituitary gland metastasis from adenocar-
cinoma of the prostate. Case report. J Neuro-
surg 1989; 71: 138-140.

[15] McCutcheon IE, Eng DY and Logothetis CJ. 
Brain metastasis from prostate carcinoma: an-
temortem recognition and outcome after treat-
ment. Cancer 1999; 86: 2301-2311.

[16] Ormond DR, Kleinschmidt-DeMasters BK, Cav-
alcante D, Smith EE, Cramer SD and Lucia MS. 
Prostatic adenocarcinoma CNS parenchymal 
and dural metastases: alterations in ERG, 
CHD1 and MAP3K7 expression. J Neurooncol 
2019; 142: 319-325.

[17] Rodrigues LU, Rider L, Nieto C, Romero L, 
Karimpour-Fard A, Loda M, Lucia MS, Wu M, 
Shi L, Cimic A, Sirintrapun SJ, Nolley R, Pac C, 
Chen H, Peehl DM, Xu J, Liu W, Costello JC and 
Cramer SD. Coordinate loss of MAP3K7 and 
CHD1 promotes aggressive prostate cancer. 
Cancer Res 2015; 75: 1021-1034.

[18] Craig J, Woulfe J, Sinclair J and Malone S. Iso-
lated brain metastases as first site of recur-
rence in prostate cancer: case report and re-
view of the literature. Curr Oncol 2015; 22: 
e493-497.

[19] Ishizaki F, Maruyama R, Yamana K, Kasahara 
T, Nishiyama T and Tomita Y. Solitary brain me-
tastasis from prostate cancer after multi mo-
dality treatment: a case report. Urol Case Rep 
2019; 24: 100879.

[20] Hafiz A, Karim MU, Qureshi BM, Jabbar AA and 
Ahmad Z. Solitary brain metastasis: a rare ini-
tial presentation of prostate carcinoma. Cure-
us 2019; 11: e4804.

[21] Nunno A, Johnson MD, Wu G and Li YM. Meta-
static prostate cancer mimicking a subdural 
hematoma: a case report and literature review. 
J Clin Neurosci 2018; 55: 109-112.

[22] N’dri Oka D, Varlet G, Boni N, Broalet E, Bou-
kassa L and Ba Zeze V. Dural metastasis of 

mailto:adeboye.osunkoya@emory.edu


Metastatic prostatic adenocarcinoma to the CNS

53 Int J Clin Exp Pathol 2021;14(1):45-53

prostatic adenocarcinoma presenting as acute 
intracranial subdural hematoma: a case re-
port. J Neuroradiol 2000; 27: 282-284.

[23] Yu WL, Sitt CM and Cheung TC. Dural metasta-
ses from prostate cancer mimicking acute sub-
dural hematoma. Emerg Radiol 2012; 19: 
549-552.

[24] Dorsi MJ, Zenonos G, Hsu W and Huang J. Du-
ral prostate adenocarcinoma metastasis with 
subdural hematoma mimicking the appear-
ance of an epidural hematoma. Clin Neurol 
Neurosurg 2010; 112: 501-504.

[25] Patil S, Veron A, Hosseini P, Bates R, Brown B, 
Guthikonda B and DeSouza R. Metastatic 
prostate cancer mimicking chronic subdural 
hematoma: a case report and review of the lit-
erature. J La State Med Soc 2010; 162: 203-
205.

[26] Nzokou A, Magro E, Guilbert F, Fournier JY and 
Bojanowski MW. Subdural metastasis of pros-
tate cancer. J Neurol Surg Rep 2015; 76: e123-
127.

[27] Tomlin JM and Alleyne CH. Transdural metasta-
sis from adenocarcinoma of the prostate mim-
icking subdural hematoma: case report. Surg 
Neurol 2002; 58: 329-331; discussion 331.

[28] Boukas A, Sunderland GJ and Ross N. Dural 
prostate metastasis presenting as a subdural 
hematoma. North Clin Istanb 2017; 4: 279-
282.

[29] Hatzoglou V, Patel GV, Morris MJ, Curtis K, 
Zhang Z, Shi W, Huse J, Rosenblum M, Holodny 
AI and Young RJ. Brain metastases from pros-
tate cancer: an 11-year analysis in the MRI era 
with emphasis on imaging characteristics, inci-
dence, and prognosis. J Neuroimaging 2014; 
24: 161-166.

[30] Mut M, Schiff D and Shaffrey ME. Metastasis 
to nervous system: spinal epidural and intra-
medullary metastases. J Neurooncol 2005; 
75: 43-56.

[31] Wolf A, Johnstone R and Siddiqi F. Intradural 
extramedullary spinal cord metastasis of the 
prostate: a case presentation and review of 
the literature. Can J Neurol Sci 2016; 43: 588-
592.

[32] Guo L, Zhong C, Jiang J and Qiu Y. A rare intra-
medullary spinal cord metastasis from pros-
tate carcinoma. Neurol India 2013; 61: 444-
446.

[33] Wu Z, Xu S, Zhong C, Gao Y, Liu Q, Zheng Y, Guo 
Y, Wang Y, Luo Q and Jiang J. Intramedullary 
conus medullaris metastasis from prostate 
carcinoma: a case report and review of the lit-
erature. Oncol Lett 2014; 7: 717-720.

[34] Komninos J, Vlassopoulou V, Protopapa D, Ko-
rfias S, Kontogeorgos G, Sakas DE and 
Thalassinos NC. Tumors metastatic to the pitu-
itary gland: case report and literature review. J 
Clin Endocrinol Metab 2004; 89: 574-580.

[35] Losa M, Grasso M, Giugni E, Mortini P, Acerno 
S and Giovanelli M. Metastatic prostatic ade-
nocarcinoma presenting as a pituitary mass: 
shrinkage of the lesion and clinical improve-
ment with medical treatment. Prostate 1997; 
32: 241-245.

[36] Yılmaz H, Kaya M, Can M, Ozbek M and Keyik 
B. Metastatic prostate adenocarcinoma pre-
senting central diabetes insipidus. Case Rep 
Med 2012; 2012: 452149.

[37] Riemenschneider MJ, Beseoglu K, Hänggi D 
and Reifenberger G. Prostate adenocarcinoma 
metastasis in the pituitary gland. Arch Neurol 
2009; 66: 1036-1037.

[38] Lim AC, Cerra C, Pal P, Kearney T and Gnanal-
ingham KK. Visual loss from a pituitary mass: 
collision tumors of prostatic metastasis and 
suprasellar meningioma. J Neurol Surg A Cent 
Eur Neurosurg 2013; 74 Suppl 1: e81-84.


