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Is Artificial Intelligence Replacing Our Radiology Stars in Prostate
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In this issue of European Urology Open Science, Cacciamani
and colleagues [1] report preliminary results from their sys-
tematic review and diagnostic meta-analysis addressing the
lack of data on detection of prostate cancer via multipara-
metric magnetic resonance imaging (MRI) with and without
the assistance of artificial intelligence (Al). They included in
their analysis five studies comparing the performance of
radiologists and Al alone versus a combination of radiolo-
gists aided by a computer-aided diagnosis (CAD) Al system.
Interestingly, their analysis shows that the pooled sensitiv-
ity (89.1% vs 79.5%) and specificity (78.1% vs 73.1%) were
higher for the radiologists + CAD Al combination than for
radiologists alone. The pooled diagnostic odds ratio for radi-
ologists + CAD Al was also higher than for radiologists alone
(29% vs 11%).

The authors are to be lauded for their timely efforts in
shedding light on this relevant topic. It has been estimated
that a general radiologist will interpret approximately
225 000 cross-sectional imaging exams (MRI or computed
tomography) over the lifespan of a typical 40-yr career. By
contrast, a typical Al algorithm can be trained on the same
number of examinations and applied to millions of other
examinations within a much shorter period [2].

A survey on current practical experience with Al in clin-
ical radiology conducted by the European Society of Radiol-
ogy was completed by 690 radiologists. The conclusion was
that although the assistance of Al algorithms was found to
be reliable for different case scenarios, the use of Al-pow-
ered systems in clinical radiology is currently limited
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because there are no robust data on the impact of these
tools on reducing radiologists’ workload [3]. A similar sur-
vey by the American College of Radiology showed that
approximately 30% of radiologists are currently using Al,
and that among the practices not currently using Al, only
20% plan to purchase Al tools in the next 1-5 yr, meaning
that there is only modest penetrance of Al in the clinical set-
ting at present [4].

However, there is room for improvement, especially in
prostate MRI. Adoption of prostate MRI has been broad
and widespread across the globe. In the prediagnostic set-
ting, MRI plays a crucial role in the MRI-directed pathway
for prostate cancer detection [5]. After appropriate patient
selection, the process begins with acquisition of high-qual-
ity prostate MR images (step 1), which need to be accurately
interpreted and reported for precise biopsy planning and
targeting (step 2). Finally, the biopsy specimen must be ade-
quately processed and interpreted (step 3).

Al has the potential to be a game-changer for each of
these steps, as it can: (1) reduce the amount of time for
evaluation of image quality and provide a shorter reporting
time (step 1) [6,7]; (2) allow less experienced radiologists to
achieve detection performance comparable to that of expe-
rienced radiologists and potentially help with second reads
(step 2) [8]; and (3) detect and grade prostate cancer on
biopsy at a ranking comparable to that of expert
histopathologists (step 3) [9].
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Imaging position paper on Al for precision diagnosis of pros-
tate cancer using MRI has reiterated that dedicated Al sys-
tems need to focus on classification of lesions using the
Prostate Imaging-Reporting and Data System and suitability
for biopsy, with the goal of ensuring that the benefits of
biopsy avoidance are delivered with consistently high
specificity [10]. In addition, Al could help radiologists (1)
in quick identification of negative studies, (2) in comparison
of serial scans (eg, in the active surveillance setting), and (3)
in preliminary prioritisation of reporting (triage).
The following challenges remain:

e Multiple open image data sets are available for Al devel-
opment, but they are relatively small and vary in quality,
leaving many questions still unanswered. To foster the
development of trustworthy Al algorithms for prostate
MRI, there is a pressing need for more Al grand challenges
with larger data sets obtained using scanners from multi-
ple vendors, with different imaging protocols, and in more
diverse populations in order to minimise bias.

It is critical to recognise the human factor. As in all imag-
ing, prostate MRI is much more than simple interpreta-
tion of images: it is a complex multifactorial process
involving clinical data, experience, and a profound
understanding of the disease. In short, general Al algo-
rithms are not empathic and do not incorporate all these
factors. Thus, as radiologists, we are essential in the Al
world, as we play a crucial role in data interpretation,
and we must work closely with data scientists who build
the Al algorithms.

Neither the medicolegal aspects of Al implementation in
prostate MRI (Who will be responsible for a diagnosis
missed using CAD-AI alone?) nor the sustainability of
system performance over time (Is there a system in place
that will check any drop in performance of the system
and operator? Is there a potential risk of over-reliance
on the CAD system?) have been thoroughly investigated.

In conclusion, we believe that the preliminary results
presented by Cacciamani and colleagues [1] are encourag-
ing and highlight the potential of Al systems for improving

radiologists’ performance. We welcome these findings and
look to the future with optimism. In response to the ques-
tion “Is Al replacing our radiology stars?”, our answer is
“No”. We believe that radiology stars who use Al will
replace those who do not, as they will shine more brightly.
Follow those stars.
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