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Positron emission tomography (PET) combined with computed tomography (PET/CT)
or magnetic resonance imaging (PET/MRI) using several radiopharmaceuticals—particularly
prostate-specific membrane antigen (PSMA)-targeting radiopharmaceuticals—are new-
generation imaging modalities for prostate cancer (PC) staging and restaging. These
whole-body imaging methods combining functional and anatomical information increase
diagnostic accuracy in detecting PC lesions compared to conventional imaging [1].

Regarding bone scintigraphy with *™Tc-diphosphonates, this imaging method may
detect lesions missed by CT in some cases; however, its specificity is not adequate as
benign lesions causing increased osteoblastic activity can be mistaken for PC metastases.
In detecting bone metastases at the initial diagnosis of PC, bone scintigraphy presents a
relatively low diagnostic yield (3.5% with serum PSA values <10 ng/mL, 6.9% with serum
PSA between 10 and 20 ng/mL, and 41.8% with serum PSA >20 ng/mL) [2]. Furthermore,
bone scintigraphy with *™Tc-diphosphonates only examines the bones and does not
provide information on extraosseous (i.e., lymphatic or visceral) metastases in PC [2].

PSMA is a membrane antigen that is overexpressed in the majority of PC cells and it is
an ideal target for PC diagnosis and therapy (theranostics). In particular, PSMA-targeted
PET/CT or PET/MRI (using PSMA-targeting radiopharmaceuticals labelled with ®Ga,
I8F, or ®4Cu) is gaining importance in the staging and restaging of PC [3-14]. The accurate
diagnosis of bone metastases is relevant in guiding local and systemic treatment in PC.
In this regard, a network meta-analysis of 45 studies recently demonstrated that PSMA-
targeting radiopharmaceuticals are the best PET tracers in terms of diagnostic accuracy in
detecting bone metastases in PC [15].

As demonstrated by recent systematic reviews, several studies performed a head-
to-head comparison between bone scintigraphy with *™Tc-diphosphonates and PSMA-
targeted PET/CT or PET/MRI in detecting bone metastases in PC [16-19]. The most recent
systematic review and meta-analysis on this topic, published by Zhao and colleagues,
included six studies with 546 PC patients [16]. The pooled sensitivity and specificity and
95% confidence interval values (95%CI) for bone scintigraphy were 83% (95%CIL: 69-91%)
and 68% (95%Cl: 41-87%), respectively. The same values were significantly higher for
PSMA-targeted PET/CT: 98% (95%CI: 94-99%) and 97% (95%Cl: 91-99%), respectively. The
diagnostic accuracy on a per-patient basis, measured as the area under the curve (AUC),
was significantly higher for PSMA-targeted PET/CT (0.99; 95%CI: 0.96-1.00) compared to
bone scintigraphy (0.85; 95%CI: 0.81-0.87). Interestingly, PSMA-targeted PET/CT correctly
identified bone metastases in 22.3% of patients with negative bone scintigraphy, whereas
bone scintigraphy correctly identified bone metastases in a limited percentage (1.9%) of
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patients with negative PSMA-targeted PET/CT findings. Furthermore, PSMA-targeted
PET/CT provided a significant change in management compared to bone scintigraphy (e.g.,
through the detection of bone metastases in patients with negative bone scintigraphy, by
identifying more bone metastases in oligometastatic patients using bone scintigraphy, by
revealing extraosseous metastases, or by decreasing the number of false-positive findings
compared to bone scintigraphy) [16]. Considering these results, the diagnostic performance
of PSMA-targeted PET/CT in detecting bone metastases in PC is clearly superior to that of
bone scintigraphy. Furthermore, bone scintigraphy does not offer significant additional in-
formation in patients with a previous PSMA-targeted PET/CT (even if negative); moreover,
compared to PET/CT it does not provide information on extraosseous metastases in PC.

The available systematic reviews and meta-analyses on this topic show several lim-
itations (e.g., a limited number of included studies, the retrospective study design of
most included articles, heterogeneity among the included studies about PC clinical set-
ting, PC patient characteristics, the characteristics of the index tests, and the reference
standards), and some advantages (e.g., head-to-head comparisons between imaging tech-
niques); nevertheless, it is unlikely that future studies will change the conclusions of the
available evidence-based data, which suggest the limited added value of bone scintigraphy
compared to PSMA-targeted PET/CT or PET/MRI in PC.

It remains unclear whether management changes based on PSMA-targeted PET com-
pared to bone scintigraphy translate into improved patient outcomes, and whether the
advantages of PSMA-targeted PET over bone scintigraphy are confirmed in each specific
PC clinical setting (e.g., staging, restaging, and treatment response assessment) [20].

Beyond the advantages in the diagnostic performance of PSMA-targeted PET/CT
compared to bone scintigraphy in PC, recent high-quality studies have shown the better
cost-effectiveness of PSMA-targeted PET/CT compared to conventional imaging (including
bone scintigraphy) [21,22].

Notably, all current treatment schemes in PC are based on conventional imaging (CT
and bone scan), and it is currently not clear how and whether the metastases seen in PSMA-
targeted PET, and not seen in conventional imaging, should be treated. Furthermore, data
on the better outcomes for PC patients treated for the metastases seen in PSMA-targeted
PET, and not in conventional imaging, are still lacking.

In conclusion, evidence-based data demonstrate that bone scintigraphy is clearly
inferior to PSMA-targeted PET in terms of diagnostic accuracy for detecting PC bone
metastases, and may not be needed in patients with PC who have already performed
PSMA-targeted PET/CT or PET/MRL It is likely that, in the near future, the increased
availability of PSMA-targeted PET/CT or PET/MRI will strongly affect the use and the
usefulness of bone scintigraphy in PC patients.
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