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Case Report

Fibrous dysplasia as a possible false-positive finding in
®8Ga-labeled prostate-specific membrane antigen positron
emission tomography/computed tomography study in the

follow-up of prostate cancer

ABSTRACT

Positron emission tomography/computed tomography (PET/CT) using %3Ga-labeled prostate-specific membrane antigen ($Ga-PSMA) has
become an important tool in restaging patients with prostate cancer (PCa). Despite its high sensitivity and specificity, this method may
produce false-positive findings, as indicated by previous studies. This case report aims to warn nuclear medicine physicians, oncologists,
and urologists about the possibility of false-positive findings using this imaging modality, especially when the detected site is unusual
for bone metastasis. A 68-year-old man with PCa underwent restaging tests after presenting with increased prostate-specific antigen.
88Ga-PSMA PET/CT imaging revealed abnormal uptake in the left humeral head, which anatomically corresponded to the intramedullary
and cortical sclerotic area. A biopsy was performed, and the pathology showed a lesion consisting of hard bone tissue with a small focal
spot of fibrous dysplasia. Diagnostic issues related to %Ga-PSMA PET/CT imaging should be disseminated to help physicians make

appropriate treatment choices for each patient.
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INTRODUCTION

Prostate cancer (PCa) is the most common noncutaneous
malignant tumor among men, with an estimated incidence
of 1.4 million new diagnoses worldwide in 2013."l It
usually metastasizes to bone before other sites. Previous
studies have indicated that the most common sites of
bone metastases are lumbar and thoracic spine (74%),
ribs (70%), pelvis (60%), femurs (44%), and shoulders (41%).”
In their meta-analysis, Perera et al. suggested that positron
emission tomography/computed tomography (PET/
CT) using °%Ga-labeled prostate-specific membrane
antigen (°®Ga-PSMA) provides superior sensitivity and
specificity to detect metastasis compared to alternative
techniques.”! However, despite its high sensitivity for
malignancy, increased %Ga-PSMA uptake may also occur in
normal structures and benign lesions.” Fibrous dysplasia is
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a benign bone lesion that may lead to false-positive results,
as described by De Coster et al.P!

This case report aims to warn nuclear medicine physicians,
oncologists, and urologists about the possibility of
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false-positive findings using this imaging modality,
especially when the detected site is unusual for bone
metastasis from PCa.

CASE REPORT

A 68-year-old man underwent radical prostatectomy for
PCa treatment in another institution in 2013. After surgery,
follow-up was irregular. Surgical pathology examination
revealed the presence of acinar adenocarcinoma (Gleason
score 4 + 3 = 7) compromising the right lobe, 15% of the
parenchyma, and circumferential margins. Seminal vesicles
were unaffected. It was staged as pT2bNO. In November
2017, the patient had an appointment at the urology
department of our institution to investigate increased
levels of prostate-specific antigen (PSA). PSA values were
0.32 in June 2015 and rose to 1.26 in November 2017,
characterizing a biochemical relapse. A restaging process
was initiated with multiparametric magnetic resonance
imaging (mpMRI) and ®®Ga-PSMA PET/CT. mpMRI showed
a small hypervascular nodule with discrete hypersignal at
T2, restriction to the diffusion of water molecules in the
diffusion-weighted imaging sequence, and hypointensity
in the apparent diffusion coefficient mapon the right side
of the prostate bed measuring 9 mm X 6 mm, suggesting
local recurrence. The %Ga-PSMA study was performed in
two steps in PET/CT Philips Gemini TF 64 ToE. In the first
stage, performed after 60 min of the ®Ga-PSMA injection,
an image of the whole body. In the second stage, performed
after 90 min of the ®¥Ga-PSMA injection, a specific protocol
for the acquisition of pelvic topography was performed to
obtain images with higher resolution. Consistent with that
finding, ®Ga-PSMA PET/CT imaging revealed the formation of
a nodule on the right side of the prostate bed (standardized
uptake value [SUV] = 3.2) that was considered site of active
prostatic neoplasm. The examination also showed abnormal
%Ga-PSMA uptake (SUV = 4.2) in an unusual bone structure,
corresponding to the intramedullary and cortical sclerotic area
in the left humeral head [Figures 1-3]. A direct investigation by
biopsy was suggested to evaluate a possible bone metastatic
lesion in that area of the humerus. The patient was referred
to the orthopedics department, and radiography and MRI of
the left shoulder were performed. The radiograph showed
a radiolucent lesion surrounded by a narrow sclerotic
halo, with no cortical rupture, periosteal reaction, or
involvement of soft tissues. It measured 20 mm X 15 mm
and was located inferiorly to the lesser tubercle of the left
humerus [Figure 4]. The MRI revealed the presence of a
bone lesion in the proximal metaphysis of the left humerus,
inferior to the greater tubercle. Hyperintensity on T1
sequences and heterogeneous signal intensity after contrast

Figure 1: Axial low-dose computed tomography scan (on the left) and
positron emission tomography/computed tomography fusion (on the right)
showing ®*Ga-labeled prostate-specific membrane antigen uptake in the
sclerotic area of the left humeral head (standardized uptake value = 4.2)

Figure 2: Coronal whole-body positron emission tomography/computed
tomography fusion showing %®Ga-labeled prostate-specific membrane
antigen uptake in the left humeral head (arrow)

Figure 3: Coronal positron emission tomography/computed tomography
fusion showing %®Ga-labeled prostate-specific membrane antigen uptake
in the sclerotic area of the left humeral head (arrow)
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medium administration were observed, with hypointense
margins on all sequences (sclerosis). The lesion measured
17 mm X 16 mm and had low-grade appearance |Figures 5-7].
A CT-guided biopsy was then performed [Figure 8], and the
pathology test showed a lesion consisting of hard bone
tissue with a small focal spot of fibrous dysplasia and no
morphological evidence of malignancy.

DISCUSSION

A significant number of men undergoing curative treatment
for PCa may be further diagnosed with recurrent or
metastatic disease.! PCa diagnosis and staging and other
oncological pathologies depend largely on morphological (CT
and MRI) and metabolic (**"Tc-MDP bone scintigraphy)
imaging methods. Classically, fibrous dysplasia lesions
are intramedullary, expansile, and well defined. Although

Figure 4: Anteroposterior radiograph showing a radiolucent lesion with
a narrow sclerotic halo located inferiorly to the lesser tubercle of the left
humerus

endosteal scalloping may be present, a smooth cortical
contour is always maintained. CT and MRI are useful for
evaluating the soft-tissue components and the entire extent
of a lesion. The MRI characteristics of fibrous dysplasia
are variable, typically showing the signal intensity that is
intermediate to low on T1-weighted images, intermediate
to high on T2-weighted images, and heterogeneous
enhancement after administration of gadolinium.”

Recent studies have assessed the use of ®*Ga-PSMA PET/CT for
the diagnosis of PCa metastasis,”® and according to the data
presented at the 2018 American Society of Clinical Oncology
annual meeting, imaging with %®Ga-PSMA PET/CT is highly
accurate in localizing recurrent PCa.”! PSMA is a type Il
membrane glycoprotein with intracellular, transmembrane, and
extracellular segments. This glycoprotein is expressed on the cell
surface, with significantly increased expression in PCa cells,"

Figure 5: Coronal magnetic resonance imaging showing a bone lesion in
the proximal metaphysis of the left humerus, with hyperintensity on T1
sequences (arrow)

Figure 6: Coronal magnetic resonance imaging showing a bone lesion in
the proximal metaphysis of the left humerus, with hyperintensity on T2
sequences (arrow)

Figure 7: Coronal magnetic resonance imaging showing a bone lesion in the
proximal metaphysis of the left humerus, with heterogeneous enhancement
after contrast medium administration (arrow)
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Figure 8: Axial computed tomography-guided biopsy of the sclerotic lesion
in the proximal metaphysis of the left humerus. A large-core needle (8
G x 15 cm; Jamshidi) was used

and despite its name, PSMA is not specific to prostate tissue.
False-positive radiotracer uptake in benign bone processes
may relate to bone remodeling and increased vascularity like in
sarcomatous transformation of fibrous dysplasia.”

The present case demonstrates that although *Ga-PSMA
PET/CT may accurately detect PCa bone metastases, it may
also present false-positive results, especially when uncommon
sites are involved. Thus, physicians should be aware of that
during patient restaging to decide the best treatment option
and avoid unnecessary procedures.

CONCLUSION

%Ga-PSMA PET/CT imaging has become an important tool
in restaging patients with PCa. It has been increasingly used
in clinical practice, reinforcing the need to understand its
potential benefits and limitations. Despite its high sensitivity
and specificity, this method may produce false-positive
findings, as indicated by previous reports. Therefore,
diagnostic issues related to this imaging modality should be
disseminated to help physicians make appropriate treatment
choices for each patient.
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