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Human decisions are influenced by perceived risk, but
often we only consider certain aspects of it. Typically,
risk—defined as “a measure of the extent to which an entity
is threatened by a potential circumstance or event”—is a
function of (i) the adverse impacts that would arise if the
circumstance or event occurs and (ii) the likelihood of its
occurrence (source: https://csrc.nist.gov/glossary/term/
risk). People tend to overlook the low probability of an
event happening, yet they are hypersensitive to the severity
of the event itself. Moreover, some activities are deemed
low-risk due to immediate benefits, even though harmful
effects may be delayed over time. The higher the risk, espe-
cially if it can be visualized concretely, the more formida-
ble it appears to people [1].

While clinical guidelines and recommendations are
evidence-based, decisions and actions in daily practice are
influenced by perceived risk, emotions, skills, expertise,
and past experiences. Imaging specialists often base their
reports on personal judgment. Although guidelines provide
indications, protocols for patient preparation and acquisition,
and reporting instructions, they typically lack unequivocal
criteria for decision-making, resulting in personal opinions
shaping the final judgment.

Numerous philosophers and psychologists have empha-
sized the significance of disconfirmation in reasoning,
suggesting that people tend to test cases expected to
exhibit the property of interest, rather than those expected
to lack it. While the positive test strategy can be effec-
tive for testing hypotheses under realistic conditions [1],
as demonstrated by Klayman and Ha [2], it can lead to
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systematic errors or inefficiencies. Numerous instances
of over-intervention have been reported in the literature.
However, in nuclear medicine practice, PSMA-targeting
imaging, particularly with ['®*F]PSMA-1007, has likely
caused the highest rate of false-positive bone findings in
recent years (up to 72% [3]). Concurrently, as new tracers
are developed and the phenomenon underlying unspecific
PSMA-bone uptake is better understood, routine use and
awareness of potential pitfalls should contribute to an
improved learning curve and reduced misdiagnosis.

Conversely, a “defensive medicine” approach remains
prevalent in clinical practice. Many instances of PSMA-
bone uptake are described as (potential) metastases, add-
ing to patient management burdens and escalating health-
care costs. This tendency is not surprising, as one correct
prediction garners more attention than numerous missed
predictions (known as one-sided events) [1]. Furthermore,
the rare possibility that PSMA-bone uptake, even without
associated radiological alterations, might indicate metas-
tasis, cannot be ignored [4]. In prostate cancer imaging,
elevated PSA levels further support the positive hypothesis
(i.e., presence of disease). Both these factors may influence
imagers’ decisions more than the objective risk evaluation.

It is evident that, in many cases, a false negative is
preferable to a false positive, as avoiding a poor out-
come should take precedence over inadvertently harming
patients. Over-medicalization fails to acknowledge poten-
tial risks such as patient anxiety, radiation exposure, and
invasive testing [5], as illustrated in Fig. 1. On the other
hand, various factors, including (social) media, health-
care system-based working conditions, and physicians’
tolerance for uncertainty, have been cited as sources of
pressure on general practitioners, fostering a defensive
medicine attitude [6]. Other identified sources of defen-
sive medicine include the fear of malpractice litigation,
overlooking a serious diagnosis, patient dissatisfaction,
and negative publicity [7].
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Fig.1 Example of side effect associated with over-medicalization.
The case involves a 62-year-old patient who underwent radical pros-
tatectomy and extended pelvic lymph node dissection, diagnosed with
acinar prostate adenocarcinoma Gleason score 443, pT3bpNIRO
(initial PSA=5.7 ng/mL). About 1 year after surgery, biochemical
recurrence occurred, leading to prostatic lodge salvage radiotherapy
and androgen deprivation therapy. After discontinuation of hormo-
nal treatment, follow-up remained negative until PSA increased to
0.93 ng/mL, prompting a PSMA PET scan. PET/MRI images (MIP
in A) revealed [%® Ga]lGa-PSMA-11 uptake in two ribs (the fifth on
the right and the VIII on the left, red arrows). The patient received
stereotactic radiotherapy on the ribs and resumed androgen depriva-
tion therapy, subsequently experiencing bilateral radiation pneumoni-

While individuals, especially physicians, are inher-
ently motivated to ensure accuracy, the immediate benefits
derived from the positive test strategy and the inclination
towards confirmation often play a decisive role in testing
hypotheses and subsequently making final decisions [1].
Consequently, doctors should adopt a scientific approach
in daily practice, meticulously considering the advantages
and disadvantages associated with these processes. This
approach may prove to be the most effective way to reduce
potential errors.
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tis. Approximately 6 months after discontinuation of androgen dep-
rivation therapy, PSA increased to 0.25 ng/mL. A PSMA scan with
a digital PET/CT showed ['®F]PSMA-1007 uptake in the V right
and VIII left ribs (C and D), along with both lungs (E and F), indi-
cating bilateral radiation-induced pneumonitis. No other abnormal
['®FIPSMA-1007 uptake was observed (MIP in B), and the patient
restarted androgen deprivation therapy. This example illustrates that
(i) treating non-metastatic bone PSMA-positive findings inadvert-
ently caused radiation-induced pneumonitis; (ii) non-metastatic bone
uptake can occur with any PSMA-targeting radiopharmaceuticals,
more frequently with ['*FJPSMA-1007; and (iii) despite advanced
technology, some cases remain unresolved, as neither PET/MRI nor
last-generation PET/CT can visualize sites of (microscopic) disease
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