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Abstract

Background Prostate-specific membrane antigen PET/CT (PSMA PET/CT) has become a cornerstone in the imaging of
prostate cancer (PCa), supported by growing evidence and international guideline endorsements. However, real-world adop-
tion and clinical integration of PSMA PET/CT in Italy remain poorly characterised.

Methods A multidisciplinary national cross-sectional survey was developed and distributed between November 4-29, 2024,
with endorsement from six major Italian scientific societies. The survey included 93 questions addressing availability, tech-
nical aspects, clinical use across disease phases, and professional practices. Separate sections were tailored to clinicians and
nuclear medicine physicians.

Results A total of 238 validated responses were analysed (169 clinicians, 69 nuclear medicine physicians). Nuclear medicine
respondents were affiliated mainly with high-volume centres, while clinicians reported greater variability in institutional
access. PSMA PET/CT was perceived as insufficiently available by 58% of clinicians at the institutional level, with 36.1%
stating that waiting times led to changes in imaging strategy. [*®*Ga]Ga-PSMA-11 was the preferred tracer among clinicians
(57.4%), while nuclear medicine physicians expressed more balanced preferences driven by logistics. Divergent views also
emerged regarding the clinical relevance of biodistribution differences. For primary staging, PSMA PET/CT was used by
50% of clinicians for high-risk patients and by 20% for intermediate-risk patients, whereas 87% of nuclear medicine physi-
cians identified PSMA PET/CT as the optimal imaging modality for intermediate-to-high-risk PCa. In cases of discordant
imaging findings, multidisciplinary discussion was the preferred strategy for resolution.

Conclusion Access to, usage of, and perceptions about PSMA PET/CT differ between clinicians and nuclear medicine physi-
cians, highlighting the need for improved availability and enhanced interdisciplinary coordination.
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Introduction

Prostate cancer (PCa) is one of the most prevalent malig-
nancies among men worldwide [1-3] and represents a sig-
nificant health burden in Italy [3]. In Italy, prostate cancer
incidence has risen by 16% over the past five years, with
around 40,500 new cases annually and over 560,000 men
Paolo Andrea Zucali and Giuseppe Fornarini last coauthorship currently living with a diagnosis, reflecting both increased
shared. detection and improved survival (AIRTUM data [4]). In
recent years, prostate-specific membrane antigen positron
emission tomography (PSMA PET) imaging has emerged
as a transformative diagnostic tool for staging and restaging
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PCa, owing to its superior sensitivity and specificity com-
pared to conventional imaging (CI) modalities. The integra-
tion of PSMA PET into clinical practice has the potential
to significantly influence therapeutic decision-making
across the entire disease spectrum, from initial diagnosis to
advanced stages.

Although international guidelines have increasingly
endorsed the use of PSMA PET imaging [5], regulatory
authorities remain largely anchored to CI as the reference
standard for staging and for defining endpoints in registra-
tion trials. This misalignment fuels ongoing debate over
PSMA PET integration and perpetuates interpretative chal-
lenges where decisions still rely on Cl-derived criteria.
Moreover, PSMA PET real-world implementation across
clinical settings has not been uniformly assessed in either
European or non-European countries [6—8]. In Italy, the
extent of PSMA PET utilisation, its integration into multi-
disciplinary workflows, and its perceived value across dif-
ferent specialities remain largely undocumented.

To address this gap, a national survey was developed and
disseminated to all healthcare professionals involved in the
management of PCa, aiming to capture a comprehensive
snapshot of current practices. The survey was designed to
compare the use of PSMA PET imaging with CI techniques
across the various phases of the natural history of PCa,
including primary staging, detection of biochemical recur-
rence, and assessment of metastatic disease.

The survey was structured to reflect the perspectives
of different professional backgrounds. Two dedicated sec-
tions were developed: one targeting clinicians, including
urologists, radiation oncologists, and medical oncologists,
and another focused on nuclear medicine physicians. This
approach was intended to ensure a nuanced and multidisci-
plinary understanding of PSMA PET use, while accounting
for variability in clinical settings, geographic regions, and
speciality-specific practices. This joint initiative—endorsed
by six major Italian scientific societies—aimed to provide a
detailed overview of PSMA PET adoption in Italy, identify
areas of divergence or consensus, and support the develop-
ment of harmonised, evidence-based strategies for optimal
patient care.

In this paper, we present and discuss the results of survey
questions addressing PSMA PET availability, waiting lists,
and technical aspects, as well as the use in the primary stag-
ing setting. A separate paper will report the findings related
to the remaining survey topics, such as detection of bio-
chemical recurrence and assessment of metastatic disease.
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Materials and methods
Survey distribution

The survey consisted of 93 questions, including both mul-
tiple-choice and open-ended formats. It was prepared using
Google Forms (https://forms.gle/ycJTGCgwrSAfNXzq7)
and distributed starting on November 4th, 2024, via email
newsletters from the Italian Association of Nuclear Medi-
cine (AIMN), the Italian Association of Medical Oncology
(AIOM), the Italian Association of Radiotherapy and Clini-
cal Oncology (AIRO), the Italian Society of Urology (SIU),
the Italian Society of Uro-Oncology (SIUrO), and the Italian
Network for Research in Urologic Oncology (Meet-URO).
The invitation included an introductory text to explain the
purpose of the survey and encourage participation. Recipi-
ents were also asked to share the link within their profes-
sional networks. The survey closed on November 29th,
2024. Participation was voluntary and without economic
incentives. Each respondent could complete the survey only
once. Electronic informed consent was obtained at the start
of the survey. All responses were stored in XLS format and
transferred to the authors for data analysis.

Survey structure

The survey included two categories: Section A (for clini-
cians) and Section B (for nuclear medicine physicians).
Each section contained questions addressing general infor-
mation on the use of PSMA PET, as well as specific subsec-
tions focused on different phases of the disease, including
primary staging, biochemical recurrence (BCR) and pros-
tate-specific antigen (PSA) persistence, metastatic hor-
mone-sensitive prostate cancer (mHSPC), and metastatic
castration-resistant prostate cancer (mCRPC).

A detailed list of the survey questions addressed in this
manuscript is available in the Supplementary Materials.

Data collection and analysis

Overall, 339 independent survey responses were submitted.
In cases where multiple responses were received from the
same site and professional role, only one entry was retained,
selecting the response from the professional with the lon-
gest clinical experience. Based on this criterion, 238 com-
pleted surveys were analysed.

Reporting results and discussion

We report average values of numeric entries per category
and present key results in a graphical format. Entries that
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permitted free-text were summarised in categories high-
lighting key phrases.

The discussion of the results was conducted through a
structured, multidisciplinary process endorsed by the scien-
tific societies AIMN, AIOM, AIRO, SIU, SIUrO, and Meet-
URO. These societies nominated expert representatives to
participate in dedicated working groups to interpret the col-
lected data. The analysis was organised into four thematic
working groups, each focusing on a specific topic: (i) Tech-
nical Aspects; (ii) Primary Staging; (iii) BCR, PSA Persis-
tence, and mHSPC; and (iv) mCRPC.

Each group included experts from various disciplines—
nuclear medicine, oncology, urology, and radiation oncol-
ogy—to ensure a comprehensive clinical and technical
perspective. The discussions were based on slide decks
summarising the survey results, pre-organised by theme and
shared with participants ahead of the meetings. Group coor-
dinators were responsible for convening online meetings
and guiding the discussions.

The insights gathered from these discussions informed
the initial draft of the manuscript’s discussion section. This
draft circulated among panellists for internal review and
was then submitted to the endorsing societies for further
feedback. Details of the composition of the two working
groups focused on the topics presented in this manuscript
are provided in the Supplementary Materials.

The present manuscript reports and discusses the results
related to technical aspects and the primary staging setting,
which represent the first two thematic areas of the question-
naire. The findings from the remaining sections—BCR,
PSA persistence, mHSPC, and mCRPC—will be presented
in a separate manuscript.

Results
General data about survey responders

Survey respondents included 69 nuclear medicine physi-
cians (29%) and 169 clinicians (71%). Respondents were
affiliated with research institutions or universities (41%),
public hospitals (48%), and private hospitals (11%). In
terms of professional experience (across all respondents),
44.4% had more than 15 years of experience, 31.1% had
5-15 years, 13.7% had less than 5 years, and 10.8% were
fellows. A map showing regional survey participation across
Italy is provided in Supplementary Fig. 1.

Among clinicians, there was a relatively balanced dis-
tribution across urologists (21.6%), radiation oncologists
(34%), and medical oncologists (44.4%).

We also examined the facilities available within
the nuclear medicine departments affiliated with the

participating nuclear medicine physicians. Single-photon
imaging, PET imaging, on-site cyclotron, on-site germa-
nium/gallium generator, and radioligand therapy (RLT) ser-
vices were available in 64 (92.8%), 68 (98.6%), 25 (36.2%),
41 (59.4%), and 48 (69.6%) cases, respectively. Regarding
PET scanner availability, 42 respondents (60.9%) reported
access to one scanner, 23 (33.3%) to two scanners, and 2
(2.9%) to more than three. Only two respondents (2.9%)
indicated that their institution did not have a PET scanner.
The median number of PET examinations (using any tracer)
performed per day at sites with at least one PET scanner
was 15. Interestingly, 48 nuclear medicine physicians (70%)
reported being core members of the genitourinary tumour
multidisciplinary team (GU-MDT), 7 (10%) reported being
not involved in the core team, but always present at meet-
ings, while 9 (13%) indicated that they participated upon
request (Fig. 1). Most nuclear medicine physician respon-
dents (54.1%) reported having interpreted more than 300
PSMA PET scans—a validated threshold for PSMA PET
expertise [9, 10]. In comparison, 30.6% reported having
read 30-300 PSMA PET scans, while 15.3% had read fewer
than 30. Additionally, 49% of respondents stated that they
use a standardised reporting method in clinical practice,
with the most used being E-PSMA [11]. These findings sug-
gest that nuclear medicine physicians who responded to the
survey were more likely to be affiliated with high-volume
nuclear medicine centres.

Perceived availability of PSMA PET in Italy

From the clinicians’ perspective, PSMA PET is still not
widely available in Italy (Fig. 2). Specifically, 58% of
respondents reported that their institution provides an insuf-
ficient number of PSMA PET scans for patients, while
44.8% indicated the same at the regional level. In 48.1% of
cases, the waiting time for a PSMA PET scan was perceived
as longer than one month. By contrast, the maximum toler-
able waiting time for a PSMA PET/CT scan was reported as
four weeks (median value among replies). Notably, 36.1%
of clinicians stated that the waiting time was long enough to
prompt a change in imaging strategy, for example, switch-
ing from PSMA PET to choline PET or CI. Of note, sig-
nificant heterogeneity was observed when a region-based
analysis was conducted. In particular, disparities in access
were evident, with longer waiting times generally reported
in the Italian southern areas (Supplementary Fig. 2).
Waiting times were perceived as slightly more favour-
able by the nuclear medicine physician respondents. Specifi-
cally, 32.7% reported an average waiting time of one month,
37.8% reported a waiting time of more than one month, and
only 29.6% indicated a waiting time of weeks or days. From
the nuclear medicine physicians’ perspective, the most
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Fig. 1 Involvement of nuclear
medicine physicians in genito-
urinary tumour multidisciplinary
teams (GU-MDTs). The figure
shows the distribution of nuclear
medicine physicians based on their
level of involvement in GU-MDTs:
core members, regularly participat-
ing without being core members,
participating upon request, or not
involved

NUCLEAR MEDICINE PHYSICIANS’ PERSPECTIVE

Indicate the level of involvement of the nuclear medicine physician in the
tumour board for genitourinary cancers at your institution:

Involved upon request

Included in the core tumor board team
for genitourinary tumors

Not involved

Not included in the core team but
always present at the meetings

® &6 &6 @ O

There is no tumor board for
genitourinary tumors at my institution

CLINICIANS’ PERSPECTIVE

Can your Institution offer sufficient PSMA PET to your patients?

Yes
No, a Nuclear Medicine Unit is absent

No, a Nuclear Medicine Unit is present but does
not offer PSMA PET

No, a Nuclear Medicine Unit that offers PSMA PET is
present, but the waiting list is too long

How Long Do Patients Usually Wait for a PSMA PET Appointment?

Days
Weeks

One month

More than one month

Indicate the maximum tolerable
waiting time for a PSMA PET/CT
scan (in weeks): 4 (median)

frequent clinical indication for PSMA PET was biochemi-
cal recurrence (BCR), reported by 82% of respondents. This
was followed by primary staging (13%), response assess-
ment in metastatic patients undergoing systemic treatments
(4%), and patient selection for RLT (1%).
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Can your region offer sufficient PSMA-PET to your patients?

44,8% e
Q@

Is the waiting time long enough to prompt a change in the
imaging prescription (e.g., from PSMA PET to choline PET or
conventional imaging)?

Yes (>50% of my patients are submitted to PSMA
PET in my region)

No (<50% of my patients are submitted to PSMA
PET in my region)

63,9%

&

Fig. 2 Perceived availability of PSMA PET in Italy from the clinicians’ perspective. The figure illustrates clinicians’ responses regarding the
availability of PSMA PET scans at their institutions and within their regions, as well as the impact of waiting times on imaging modality selection

Differences between PSMA ligands and
biodistribution-related challenges

Clinicians participating in the survey reported exposure to
all three PSMA-targeted PET tracers currently available
for clinical use in Italy. Specifically, 36.7% declared regu-
lar use of ['*F]PSMA-1007, 33.6% of [**Ga]Ga-PSMA-11,
and 28.1% of ['®F]DCFPyL in clinical practice. Only
1.6% of respondents indicated they were unable to specify
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which tracer is routinely used for PSMA PET scans in their
patients. Despite this widespread exposure, a clear prefer-
ence for one specific ligand emerged (Fig. 3). When asked
to indicate their preferred PSMA ligand, 57.4% of clinicians
selected [**Ga]Ga-PSMA-11, followed by ['*F]PSMA-
1007 (13.5%) and ['®F]DCFPyL (1.7%). Notably, 27.4% of
respondents reported no specific preference. The main rea-
sons cited for these preferences were differences in diagnos-
tic accuracy (57%), followed by logistical factors and tracer
availability (29%), biodistribution characteristics (11%),
and robustness of supporting scientific evidence (11%). In
response to a targeted question exploring the clinical rel-
evance of biodistribution differences among PSMA tracers,
69% of clinicians stated that these differences are clinically
relevant and that nuclear medicine physicians should be
responsible for selecting the most appropriate tracer based
on the specific clinical context.

In contrast, the perspective of nuclear medicine physi-
cians appeared substantially different (Fig. 3). Respondents
in this group reported a balanced exposure to all three trac-
ers, with [')F]PSMA-1007, [®Ga]Ga-PSMA-11, and ['*F]
DCFPyL being used in 37.1%, 33.9%, and 29.0% of cases,
respectively. Notably, 30.6% indicated that the most fre-
quently used tracer in their practice had changed over the
past five years. However, unlike clinicians, nuclear medi-
cine physicians reported a much more distributed prefer-
ence among the available tracers: 35.3% preferred ['*F]

PSMA-1007, 35.3% [*®*Ga]Ga-PSMA-11, and 29.4% ['®F]
DCFPyL. The underlying reasons for these preferences
were overwhelmingly related to logistical factors, costs,
or local availability (overall 86%), whereas biodistribution
characteristics were cited in 13% of cases and diagnostic
accuracy in only 1%.

Nuclear medicine physicians expressed a balanced view
on the clinical relevance of biodistribution differences
among PSMA tracers (Fig. 4). Just over half of respondents
(53%) considered these differences to be of limited impor-
tance compared to other factors, such as cost and logistical
constraints, whereas 47% deemed them clinically relevant
and reported choosing the tracer based on the specific clini-
cal scenario. Despite this divergence, most respondents
(73%) indicated that they do not routinely implement pro-
tocol adjustments—such as modified acquisition timing or
the use of diuretics—to mitigate biodistribution variability.
These strategies are instead applied selectively, depending
on the clinical scenario.

Regarding unspecific bone uptakes (UBU) (Fig. 4), most
nuclear medicine physicians (89%) reported that, when con-
fident in the non-specific nature of an uptake, they include
it in the report and explicitly describe it as non-specific. A
smaller proportion (7%) stated that, under the same con-
ditions, they do not mention the finding in the report. The
primary criteriaused to distinguish UBU from skeletal metas-
tases were the presence of a corresponding morphological

4 CLINICIANS’ PERSPECTIVE

Indicate your preferred PSMA-targeted PET tracer

[18F]PSMA-1007 13.5%

[68Ga]Ga-PSMA-11

57.4%

[18F]DCFPyL ] 1.7%

1 don’t know

~

20 0 0 80
Proportion (%)

Indicate the reasons for preferring this tracer over the others

Differences in terms of scientific evidences
Differences in terms of logistics/availability

Differences in terms of biodistribution

(CNONC N

Differences in diagnostic accuracy

-

(] NUC. MEDS’ PERSPECTIVE A

Indicate your preferred PSMA-targeted PET tracer

[18F]PSMA-1007 35.3%

[68Ga]Ga-PSMA-11 353%

1

[18F]DCFPyL 29.4%

]

Proportion (%)

Indicate the reasons supporting the choice of the PSMA ligand
used for PET imaging at your institute:

Local availability
Logistics

Lower costs
Biodistribution

Diagnostic Accuracy

%0 £ T00

J

.

Fig. 3 Comparison of clinicians’ and nuclear medicine physicians’
preferences and rationale for PSMA-targeted PET tracers. This fig-
ure highlights the differing preferences and decision-making fac-

tors between clinicians and nuclear medicine physicians in selecting
PSMA-targeted PET tracers for prostate cancer imaging
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NUCLEAR MEDICINE PHYSICIANS’ PERSPECTIVE

Do you consider the differences in biodistribution among PSMA
tracers to be clinically relevant?

[©) Yes, and | choose the tracer based on the clinical
question.

. No, they are of lesser importance compared to
other factors (e.g., costs and logistics).

How do you manage suspected unspecific bone uptakes (UBUs) in

clinical practice?

. | don’t know/multiple factors influence my choice

If I am certain that it is UBU, | mention the uptake in the
report, indicating it as non-specific.

o If I am certain that it is UBU, | do not mention the uptake
in my report

Fig. 4 Perspective of nuclear medicine physicians on biodistribution-
related challenges. This figure summarizes responses from nuclear
medicine physicians on various aspects of PSMA PET imaging in

correlate and the anatomical site of the uptake. These were
followed in importance by the patient’s clinical history and
the intensity of radiotracer uptake. When further imaging
was required to clarify indeterminate skeletal findings, MRI
was the most frequently employed modality.

Primary staging setting

Approximately 50% of clinicians reported using PSMA
PET in the primary staging of high-risk patients, and only
20% employed it for intermediate-risk cases (Fig. 5). No use
was reported for low-risk patients. Among clinicians, the
main reason for selecting PSMA PET at initial staging was
its perceived superior diagnostic accuracy, whereas local
availability played a secondary role. In contrast, CI was
preferred primarily due to better accessibility, endorsement
by clinical guidelines, and lower associated costs. When
faced with discordant findings between PSMA PET and CI,
67.6% of clinicians reported relying on PSMA PET results,
while 23.7% opted for additional diagnostic investigations
(Fig. 6). Alternative imaging techniques, including choline
PET, fluciclovine PET, and whole-body magnetic resonance
imaging (wWbMRI), were considered by 38% of respondents,
primarily in the case of discordance between PSMA PET
and CI results, followed by issues of local availability or
long waiting lists.

@ Springer

Do you use modified acquisition protocols (e.g., early/late imaging
or forced diuresis) in clinical practice?

2%

No

These protocols are used only in specific cases, depending on
the clinical question

Yes, | perform additional imaging in all patients receiving
PSMA PET

Yes, | use forced diuresis in all patients receiving PSMA PET

@ 0 @0

Indicate criteria for considering a focal skeletal uptake as UBU
(unspecific bone uptake) rather than bone metastasis (1 = highest,
4 = lowest)

30

1 M2 3 Em4
oIII IIIIII III

CT or MRI correlate Clinical history (PSA,
PSAdt, ISUP GG)

n
S

=

Uptake site Uptake intensity

(SUVmax)

prostate cancer, focusing on biodistribution relevance, protocol modi-
fications, and the handling of unspecific bone uptakes (UBUs)

Conversely, 87% of nuclear medicine physicians identi-
fied PSMA PET as their preferred imaging modality regard-
ing the initial staging of intermediate- to high-risk prostate
cancer (Fig. 7). In cases of discordant findings between
PSMA PET and CI, the majority (70.4%) indicated that dis-
cussion within a GU-MDT was the most appropriate strat-
egy for resolving discrepancies.

Discussion

In this manuscript, we present and discuss the survey find-
ings on technical aspects and the primary staging setting,
which constitute the first two thematic areas of the national
questionnaire. The findings of our national survey offer
valuable insights into current clinical practices regarding
the use of PSMA PET in PCa management in Italy. Sev-
eral key themes emerged from the analysis, reflecting both
the opportunities and challenges associated with integrating
PSMA-targeted imaging into routine care. These national-
level observations are broadly in line with those of a recent
regional survey conducted in northeastern Italy, which
explored the use of next-generation imaging in PCa, includ-
ing PSMA PET [12]. Although geographically limited, the
results of that study support the broader trends identified
here, particularly regarding access barriers and adoption
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Conventional imaging

EAU high-risk

PSMA PET

Conventional imaging + PSMA PET

Conventional imaging |

EAU intermediate-risk

Conventional imaging + PSMA PET |

Conventional imaging
PSMA PET

EAU low-risk

Conventional imaging + PSMA PET

PSMAPET |

CLINICIANS’ PERSPECTIVE

How do you stage your prostate cancer patients?

Distribution of high-risk patients

poor

and shorter waiti

Distribution of low-risk patients.

foon

Indicate the Reasons for Choosing PSMA PET vs. Conventional Imaging
as the Preferred Method for the primary staging of prostate cancer:

Reasons for Choosing PSMA PET Reasons for Choosing Conventional Imaging

Endorsed by |
current guidelines [

Logistics
(single imaging)
Definition of the
Viological terget
Higher diagnastic

accuracy

150 %0
Count Count

Lower
costs

Local av

Fig. 5 Clinicians’ preferences for staging prostate cancer and reasons for choosing PSMA PET vs. conventional imaging. This figure illustrates
how clinicians stage prostate cancer patients across EAU risk categories and their reasons for preferring PSMA PET or conventional imaging

How do you address inconsistencies between conventional

CLINICIANS’ PERSPECTIVE

imaging and PSMA PET in the primary staging setting?

67,6%

Do you use any imaging methods besides conventional imaging
and PSMA PET for the primary staging of prostate cancer?

1%

(CNONC N

Considering conventional imaging results

Considering PSMA PET results

By prescribing further imaging tests

Total body MRI
No
PET with labelled choline

PET with labelled fluciclovine

Specify the clinical situations in which you use alternative
imaging methods for the primary staging of prostate cancer:

Clinical Situations for Using Alternative Imaging Methods

Inconsistencies between conventional imaging
and PSMA PET

Local availability and shorter waiting times

Contraindication to iodine contrast media

0Id or frail patient

Histopathology at risk for low PSMA expression
(e.g., ductal adenocarcinoma)

Oligometastatic patient or low-volume mHSPC

Fig. 6 Clinicians’ use of alternative imaging and approaches to address inconsistencies in prostate cancer staging. This figure presents clinicians’
responses on managing discrepancies between PSMA PET and CI, and their use of alternative methods for primary prostate cancer staging
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NUCLEAR MEDICINE PHYSICIANS’ PERSPECTIVE

Indicate the imaging technique you prefer for the primary staging

of patients with intermediate-to-high risk PCa.

3% 1%

Conventional imaging
PSMA PET

Choline PET

@0 e0ee

Total body MRI

How do you address inconsistencies between conventional
imaging and PSMA PET in the primary staging setting?

. Considering conventional imaging results

Considering PSMA PET results

70,4%

By prescribing further imaging tests

@ O @

By multidisciplinary discussion

Indicate the reasons that support the choice of imaging technique for the
primary staging of PCa at your Institute.

Guidelines recommendations
Diagnostic accuracy
Availability/waiting lists
Costs 14.3%

0 20

83.7%

40 60 80 100

Fig.7 Nuclear medicine physicians’ preferences and decision factors for primary staging imaging in intermediate-to-high risk prostate cancer. This
figure presents the preferences and rationale of nuclear medicine physicians regarding imaging for prostate cancer staging

patterns. Together, these findings reinforce the need for
national-level strategies to improve access, promote guide-
line-based use, and integrate PSMA PET more consistently
across different care settings.

A point of interest concerns the composition of the
respondent sample: the proportion of participants affiliated
with universities or IRCCS (41%) was higher than expected
for a nationwide survey of this kind. This high represen-
tation of highly specialised, research-oriented centres may
have influenced certain responses, potentially leading to
a more favourable perception of PSMA PET availability,
greater familiarity with less widely used tracers, and a stron-
ger integration of nuclear medicine into multidisciplinary
teams compared with settings of lower complexity.

Of particular interest is the high degree of involvement
reported by nuclear medicine physicians in GU MDTs.
This represents a meaningful shift compared with the com-
position of GU-MDTs outlined in earlier national models.
Notably, in 2015, seven Italian scientific societies jointly
proposed the core elements for establishing prostate cancer
units in Italy. In that framework, nuclear medicine special-
ists were not included as part of the core GU-MDT [13].
The present data suggest that this paradigm is evolving,
with nuclear medicine becoming increasingly integrated
into multidisciplinary PCa care, at least within high-volume
institutions. This trend likely reflects the expanding role

@ Springer

of molecular imaging in PCa management, and the grow-
ing contribution of nuclear medicine from the diagnosis to
the therapeutic choice, including RLT [14]. These findings
highlight the need to revisit and update the definition of GU-
MDT core teams to reflect current clinical practice better
and to formally recognise the central role of nuclear medi-
cine in the multidisciplinary management of PCa.

Our data reveal a significant discrepancy in the per-
ception of PSMA PET availability between clinicians and
nuclear medicine physicians. Differences in the volume and
structure of the respective centres may partially explain this
divergence. Most nuclear medicine physicians’ respondents
were affiliated with medium- to high-volume departments,
as evidenced by the number of available PET scanners and
the widespread presence of advanced infrastructure (e.g.,
on-site cyclotrons and RLT services). In contrast, clinicians
operated across a broader spectrum of institutions, includ-
ing lower-volume or peripheral hospitals with more limited
access to PSMA PET. This imbalance likely contributes
to differing perspectives on waiting times, with clinicians
reporting longer delays and more substantial access chal-
lenges compared to their nuclear medicine counterparts.
Importantly, clinicians’ dissatisfaction appears to follow a
gradient: 58% reported insufficient availability at the insti-
tutional level, 44.8% at the regional level, and only 36.1%
reported changing the imaging modality due to waiting
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times. This suggests that, while access limitations are wide-
spread, the threshold at which they lead to a modification
in the clinical workflow becomes progressively narrower.
The high demand for PSMA PET, also driven by its use
across various clinical phases (e.g., BCR), may contribute
to current waiting times and potentially delay the initiation
of salvage treatments [15]. In this context, risk-adapted pri-
oritisation for primary staging could help optimise access
and align with guideline recommendations [5], yet in many
centres PET-PSMA scheduling still follows a chronologi-
cal order, without a structured mechanism for clinical pri-
oritisation. Further analyses of PSMA PET utilisation in the
BCR and advanced disease settings will be presented in a
subsequent paper.

The survey highlights a clear divergence between cli-
nicians and nuclear medicine physicians regarding PSMA
tracer preferences. Clinicians’ inclination toward [**Ga]
Ga-PSMA-11 likely reflects its prominent representation in
landmark trials such as proPSMA [16] and VISION [17],
as well as its broader presence in the literature. This greater
familiarity may reinforce the perception of superior diag-
nostic reliability compared with other renally excreted trac-
ers such as ['®F]DCFPyL and ['®F]rhPSMA-7, despite the
absence of comparative evidence demonstrating superiority
of any single ligand [18, 19]. In contrast, nuclear medicine
physicians tend to adopt a more pragmatic approach, select-
ing tracers based mainly on availability and logistical con-
siderations. These findings underscore the need for clearer
communication and for educational initiatives to align
expectations regarding the generally minimal biodistribu-
tion differences among these tracers.

An additional factor potentially contributing to this diver-
gence is the occurrence of UBU [20, 21], which has been
more frequently associated with ['F]PSMA-1007 [22].
Over time, a learning curve in interpreting these findings
has improved reporting accuracy among nuclear medicine
physicians, leading to greater confidence in the clinical use
of ['*F]PSMA-1007 [23, 24]. However, early false positives
likely shaped clinician perceptions, reinforcing scepticism
toward this ligand. Managing UBU is not only a technical
matter but also a communication challenge: standardised
reporting, transparency, and multidisciplinary discussion
are essential to reduce uncertainty and ensure consistent
decisions. Explicitly noting UBU as non-specific in reports
reassures clinicians that the finding has been recognised and
properly interpreted, preventing doubts about oversight or
dismissal. Such clarity is particularly important when using
tracers more prone to UBU-related artefacts. In our survey,
89% of nuclear medicine respondents reported including
non-specific uptake in their reports, and 50% routinely used
a standardised format.

The survey revealed a broader perceived use of PSMA
PET in the primary staging setting among nuclear medicine
physicians compared to clinicians, particularly for inter-
mediate-risk PCa. Its use in low-risk cases was negligible
across both groups. This pattern reflects a generally selec-
tive and guideline-consistent application of PSMA PET [5,
25]. On the other hand, it may reflect the ongoing debate
on the optimal staging modality for patients with intermedi-
ate risk [26]. The survey design did not explicitly include
an option for unfavourable intermediate-risk patients, a
clinically important subgroup in which PSMA PET is often
considered appropriate [27]. This omission may have con-
tributed to an underestimation of PSMA PET use within this
population.

The reported 50% utilisation rate of PSMA PET in high-
risk patients likely also reflects regional disparities in tracer
availability and access to PET facilities. Several respon-
dents highlighted cost as a significant limiting factor for the
broader adoption of PSMA PET in the initial staging setting.
Notably, although formal pharmacoeconomic evaluations
are currently lacking in Italy, preliminary evidence suggests
that appropriate use of PSMA PET may lead to cost savings,
particularly by avoiding unnecessary surgical interventions,
such as prostatectomy, in patients with metastatic disease
[28-31]. Logistical constraints, including restricted access
to specific radiopharmaceuticals, were also frequently cited
as barriers to wider implementation. The continued use of
choline or fluciclovine PET in some settings, particularly
for initial staging, also likely reflects local issues of tracer
availability rather than a preference for older imaging
approaches.

From a diagnostic standpoint, PSMA PET was generally
perceived as more reliable than CI in cases with discordant
findings. However, additional imaging was still requested in
23.7% of such cases, particularly when PSMA PET results
were equivocal. In our survey, we did not assess the spe-
cific reasons underlying the request for additional imaging
approaches (such as choline or fluciclovine PET). However,
UBUs emerged as a frequent source of indeterminate find-
ings, potentially leading to discrepancies between PSMA
PET and conventional imaging. Aside from UBUs, we
hypothesise that another clinically relevant source of dis-
cordance may relate to the small subset of prostate cancers
(approximately 5%) characterised by low or absent PSMA
expression [32, 33]. In these PSMA-negative phenotypes,
PSMA PET may underestimate disease extent compared
with CI, prompting clinicians to complement PSMA PET
with other functional tracers that are less dependent on
PSMA expression. Notably, 70% of nuclear medicine phy-
sicians reported routinely discussing imaging results within
GU-MDT meetings when discrepancies between PSMA
PET and CI arise. In contrast, clinicians expressed higher
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diagnostic confidence in PSMA PET in 67.6% of cases,
compared to only 8.7% for CI. Nevertheless, 23.7% of cli-
nicians also reported ordering additional examinations to
resolve uncertainty. This discrepancy in approach under-
scores a critical issue: improved communication and shared
understanding between nuclear medicine and clinical teams
are essential to enhance diagnostic consistency and optimise
patient management.

A likely explanation for this perception gap is the differ-
ent levels of direct exposure to PSMA PET interpretation.
Nuclear medicine physicians routinely manage tracer-
specific biodistribution patterns, artefacts, and technical
nuances, whereas clinicians rely mainly on report summa-
ries and selected images. This difference in practical famil-
iarity may lead clinicians to perceive greater variability in
diagnostic accuracy across tracers or institutions. Moreover,
opportunities for structured educational exchange and inter-
disciplinary training are uneven across Italy, and participa-
tion of nuclear medicine specialists in GU-MDTs remains
variable. These factors may contribute to divergent percep-
tions of PSMA PET performance. Strengthening collabora-
tive and educational pathways could help narrow this gap
and promote more consistent clinical decision-making.

This study has several limitations that should be acknowl-
edged. First, the respondent sample was skewed toward
medium- and high-volume centres, particularly among
nuclear medicine physicians. This may have resulted in an
overestimation of PSMA PET/CT availability, expertise,
and the use of standardised reporting practices compared
with lower-volume or peripheral institutions. As a result,
some findings—especially those related to waiting times,
technical capabilities, and MDT involvement—may not
fully represent the national landscape. Second, the survey
did not include an assessment of economic factors, such as
imaging costs or reimbursement policies, which are known
to substantially influence access to advanced imaging and
may partly account for the regional disparities observed. At
present, reimbursement pathways for PSMA PET/CT differ
markedly across Italian regions, contributing to significant
variability in local access and clinical workflows; this rap-
idly evolving and highly heterogeneous scenario was one of
the reasons why these aspects were not incorporated into the
technical section of the survey. Future studies combining
real-world utilisation data with cost-effectiveness and reim-
bursement analyses will be essential to provide a more com-
prehensive understanding of the structural barriers affecting
PSMA PET implementation in Italy.

@ Springer

Table 1 Key actions to foster harmonised adoption of PSMA PET/CT
in prostate cancer care in Italy

Domain Recommended actions Expected impact
Clinical Define access criteria based Optimise use,
prioritization on oncologic risk avoid delays, align

with guidelines
Assess sustain-
ability, inform

reimbursement

Health economics Conduct national pharma-
coeconomic studies

Infrastructure &
RF distribution

Invest in PET capacity and Reduce territorial
establish radiopharmaceuti- disparities, ensure
cal distribution networks tracer consistency
Adopt standardised report- Improve transpar-
ing guidelines, with explicit ency, reduce
handling of UBU uncertainty

Reporting &
communication

Multidisciplinary ~ Formalise nuclear medicine Harmonise staging
integration as GU-MDT core member and therapeutic

at all levels of care pathways
Conclusion

Overall, the results underscore a progressive alignment of
clinical practice with current evidence and guideline recom-
mendations for PSMA PET/CT. Nonetheless, heterogeneity
in access, resource availability, and regional implementation
strategies continues to shape its adoption across the country.
Effective implementation will require investment in infra-
structure, training, standardised reporting, and stronger
multidisciplinary integration. To support this process, we
propose a set of actionable measures (Table 1) addressing
clinical prioritisation, equitable access, and health-economic
evaluation. Notably, soon after the survey’s conclusion, the
same scientific societies released joint guidance in early
2025 with the explicit aim of standardising and harmonis-
ing PSMA PET/CT use in Italy [34]. A follow-up survey
is planned within the next two to three years to assess the
real-world impact of these measures and the extent to which
national guidance is being translated into clinical practice.
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