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a b s t r a c t 

A 70-year-old gentleman with a history of Gleason score 7 (3 + 4) prostate adenocarci- 

noma was treated with radical prostatectomy with clear surgical margins. Postoperatively 

his prostate specific antigen was undetectable. However, his prostate specific antigen was 

slowly rising and he was referred for a 68 Galium-Prostate Specific Membrane Antigen (PSMA) 

PET/CT scan. Findings were suggestive of local prostatic cancer recurrence with no evidence 

of nodal or distant metastasis. An incidental PSMA avid focus was noted in the left frontal 

lobe, inseparable from the left frontal bone laterally. Subsequent MRI findings were consis- 

tent with meningioma. Meningioma is the most common primary brain tumor and may be 

a cause of false positive prostate cancer metastasis due to 68 Ga-PSMA uptake. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Prostate-specific membrane antigen is a transmembrane
protein, which is highly expressed in prostate carcinoma
cells. PSMA is also expressed in various other organs such
as the kidney, proximal small intestine, lacrimal glands,
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salivary glands, liver, and spleen. As PSMA is also ex-
pressed in the endothelial cells of tumor vascular endothe-
lium, other benign and malignant lesions can also demon-
strate 68 Ga-PSMA uptake. We present a case of menin-
gioma showing 68 Ga-PSMA uptake, in a patient with recurrent
prostate adenocarcinoma with no nodal or distant metastatic
disease. 
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Fig. 1 – Axial low dose CT (A), 68 Ga-PSMA PET (B), fused PET/CT (C) demonstrates PSMA avid lesion that is hyper-dense 
compared to brain parenchyma in the left sylvian fissure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 70-year-old-gentleman with a background history of hy-
percholesterolemia, glucose intolerance, hypertension and os-
teoarthritis underwent robotic radical prostatectomy for a
Gleason score 3 + 4 = 7 prostate cancer. This was confined
to the prostate gland with no extracapsular or seminal vesi-
cle extension and the surgical margin was narrow but clear of
tumor. Following prostatectomy, he had urinary incontinence
which was subsequently treated with a sling procedure. 

His postoperative prostate specific antigen (PSA) was <
0.01 μg/L (0.3 -5.5 μg/L) and monitored every 6-12 months
which fluctuated at low levels (0.01-0.02 μg/L) for 3 years. His
PSA level started to rise slowly and measured 0.05 μg/L at 36
months, 0.08 μg/L at 42 months, 0.12 μg/L at 51 months and
0.19 μg/L at 58 months with a doubling time of approximately
12 months. He was otherwise well and denied any symptoms
of concern. 

He was referred for 68 Ga-PSMA PET/CT scan for evaluation
which showed a PSMA avid soft tissue nodule in the right
prostatic bed with a SUVmax of 13.8 and was highly suspi-
cious for local recurrence of prostate malignancy. There was
no other PSMA avid metastasis identified. An incidental PSMA
avid lesion was noted in the left frontal lobe laterally (SU-
Vmax 2.0) ( Fig. 1 A-C). He underwent MRI scan of the brain
to further investigate the PSMA avid lesion in the left frontal
lobe which demonstrated a solid lesion centred on the left
sylvian fissure anteriorly with signal intensity similar to grey
matter in T1-weighted pre-contrast images ( Fig. 2 A). The le-
sion was hyper- intense relative to grey matter on T2/FLAIR
images ( Figure 2 E-G) and there was relatively homogenous
enhancement following administration of contrast ( Figs. 2 B
andC). There was evidence of white matter buckling, cerebral
spinal fluid cleft and a dural tail which is consistent with a
diagnosis of meningioma. There was also an underlying cal-
cification seen on the susceptibility weight images. There was
no abnormal signal in the adjacent brain parenchyma or cra-
nium. The patient subsequently received salvage radiother-
apy to the prostate bed which substantially improved his PSA
to 0.02 μg/L. 
Discussion 

Meningiomas are extra-axial brain tumors and represent the
most common primary brain primary central nervous system
tumor, accounting for around 1/3 of all primary brain and cen-
tral nervous system tumors. 1 , 2 Meningioma can be diag-
nosed due to their characteristic appearance on MRI. The typ-
ical MRI signal intensity characteristics consist of isointensity
to slight hypointensity relative to grey matter on T1-weighted
sequence and isointensity to slight hyperintensity relative to
grey matter on the T2 sequence. After intravenous contrast
administration, meningiomas typically demonstrate homoge-
neous contrast enhancement [ 3 ,4 ]. 

PSMA is a transmembrane protein highly expressed in
prostate carcinoma cells and is also expressed in the kidney,
proximal small intestine, lacrimal glands, salivary glands,
liver, and spleen [ 4 ]. Previous studies suggest that 68 Ga-PSMA
PET/CT has favorable sensitivity and specificity in the de-
tection of prostatic metastases even at low PSA levels [ 5 ,6 ].
However, PSMA expression and uptake has also been reported
in several other conditions, including normal nonprostatic ep-
ithelial cells, inflammation, nonprostatic neoplastic cells and
nonprostatic tumor-associated neovasculature [ 7 ,8 ]. PSMA
expression in non-prostatic solid tumors maybe attributed to
expression in vascular endothelium in tumor neovasculature,
hence various malignant lesions such as renal cell carcinoma,
lymphoma, thyroid cancer, rectal cancer, lung cancer as well
as gastric and colorectal cancers have been reported to show
high uptake of PSMA [ 9-14 ]. 

PSMA uptake within various inflammatory, infectious and
neoplastic brain lesions have also been described in neurocys-
ticercosis, cerebral tuberculosis, cerebral infarct, breast can-
cer metastasis, prostate cancer metastases, and glioblastoma
[ 15-19 ]. PSMA uptake in these lesions is likely to be caused
by PSMA expression related to tumor neoangiogenesis and
breakdown of the blood-brain barrier [ 20 ]. In routine PSMA
imaging, normal brain parenchyma does not demonstrate sig-
nificant PSMA uptake which provides a suitable background
and contributes to the sensitivity for the detection of these
various brain pathologies. 17 , 20 Our case report adds to the
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Fig. 2 – Axial MRI images shows a solid extra-axial lesion with signal intensity similar to grey matter in T1-weight 
precontrast images (A) and hyper-intense to grey matter on T2 (E) and FLAIR images (axial F, coronal G). On T1-weight 
post-contrast images, it demonstrates relatively homogenous enhancement (axial B, coronal C). Fused PSMA PET and 

T1-weighted post-contrast image (D) and FLAIR (H) shows PSMA uptake in the extra-axial lesion. There is evidence of white 
matter buckling, cerebral spinal fluid cleft and dural tail which is consistent with a diagnosis of meningioma. 

 

 

 

 

 

 

 

 

 

 

 

existing literature of cases of meningioma showing 68 Ga-
PSMA uptake [ [21–24] ]. 

Conclusion 

Non-prostatic diseases exhibiting PSMA uptake on PET are be-
coming more recognized which illustrates that PSMA uptake
is in fact not prostate-specific and can be taken up physiolog-
ically and pathologically in other conditions. Although brain
metastases from prostate cancer are uncommon, PSMA up-
take in the brain should be interpreted with caution and dif-
ferentiation between metastatic prostate cancer and other in-
flammatory, benign or malignant brain neoplasms is essential.
Correlation with further radiological modalities such as MRI or
CT should be considered. 

Patient consent 

Patient Informed consent and permission obtained. 
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