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Abstract

The role of artificial intelligence (AI) in the medical domain is increasing on an
annual basis. AI allows instant access to the latest scientific data in urological sur-
gery, facilitating a level of theoretical knowledge that previously required several
years of practice and training. To evaluate the capability of AI to provide robust
data in a specialized domain, we submitted the in-service assessment of the
European Board of Urology to three different AI tools: ChatGPT 3.5, ChatGPT 4.0,
and Bard. The assessment consists of 100 single-answer questions with four
multiple-choice options. We compared the responses of 736 participants to the
AI responses. The average score for the 736 participants was 67.20. ChatGPT 3.5
scored 59 points, ranking in 570th place. ChatGPT 4.0 scored 80 points, ranking
80th, just on the border of the top 10%. Google Bard scored 68 points, ranking
340th. Our study demonstrates that AI systems have the capability to participate
in a urological examination and achieve satisfactory results. However, a critical
perspective must be maintained, as current AI systems are not infallible. Finally,
the role of AI in the acquisition of knowledge and the dissemination of information
remains to be delineated.
Patient summary: We submitted questions from the European Diploma in
Urological Surgery to three artificial intelligence (AI) systems. Our findings reveal
that AI tools show remarkable performance in assessments of urological surgical
knowledge. However, certain limitations were also observed.
� 2024 Published by Elsevier B.V. on behalf of European Association of Urology. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).
The role of artificial intelligence (AI) in the medical domain
is increasing on an annual basis. The most advanced AI
applications pertain to medical screening and diagnostics,
with current relevance in radiotherapy [1], radiology [2],
histopathology, and ophthalmology [3]. AI is progressively
being assigned a more significant role in surgical manage-
ment, particularly in urology. Its potential applications
behalf of European Associat
/licenses/by-nc-nd/4.0/).
include diagnosis, outcome prediction, treatment planning,
and assessment of operative techniques, primarily in
oncourology but also in other urological specialties [4,5].
AI can also play a role in urological learning and education.
AI can review lots of data and make us think differently
about how we teach new doctors and update more experi-
enced doctors. AI provides quick access to the latest
ion of Urology. This is an open access article under the
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research in urological surgery, making it easier to find out
about things that used to take years to learn. AI tools could
really change the way in which we learn.

Fellow of the European Board of Urology (FEBU) is the
title awarded after a candidate has passed the EBU exami-
nations and confirms a high level of knowledge in urology.
The title can only be obtained after several years of both
theoretical and practical training. Before applying for the
FEBU designation, each candidate has the opportunity to
prepare and assess their knowledge via an in-service assess-
ment. Final-year residents and certified urologists in an EBU
country are eligible as FEBU candidates. In-service assess-
ment is available on the EBU website (https://www.ebu.-
com/examination/in-service-assessment/important-infor-
mation/).

To evaluate the ability of AI tools to pass this examina-
tion, we submitted questions from the EBU in-service
assessment to three different AI tools: ChatGPT 3.5,
ChatGPT 4.0, and Bard. ChatGPT has been developed by
OpenAI and relies on a generative pretrained transformer
architecture that uses machine learning algorithms to com-
prehend and generate text naturally. The model is trained
on an extensive corpus of textual data, enabling it to
respond to a wide array of queries. With its ability to pro-
cess and generate language, ChatGPT is used in various
applications such as customer support and virtual assis-
tants. The most recent update to the program was in
2021; therefore, its knowledge base is limited to events
and information up to that year, constraining its ability to
address recent developments. ChatGPT was initially
released in July 2020 and was made available for free use,
in contrast to ChatGPT 4.0, which was launched in March
2023 and is a subscription-based service offering more pre-
cise and quicker answers owing to a larger neural network
architecture and a more expansive data set. Bard has been
developed by Google (released in July 2023) and is a direct
competitor to ChatGPT, offering similar functionalities. One
of the main distinctions lies in the continuous updating
model of Bard, in contrast to that of ChatGPT. As of the cur-
rent date, Bard is available for free as an experimental ver-
sion to individuals with a Google account.
Fig. 1 – Comparative evaluation of the performance of 736 urology trainees and
Board of Urology (EBU) in-service assessment.
We were able to obtain the 100 questions that constitute
the EBU in-service assessment. These are single-answer
questions with four options, covering the entire spectrum
of urological surgery in terms of pathophysiology, preva-
lence, diagnosis, and treatment. We were also able to collect
responses from 736 European urologists who participated
in the in-service assessment as FEBU candidates. The AI
tools were queried in the following manner: ‘‘I will pose
questions to you concerning urological surgery; you will
need to select the correct answer each time’’, and a series
of 100 questions was then subsequently presented.

The average score for the 736 participants was 67.20,
with standard deviation of 10.37. The 25th percentile was
60 and the 75th percentile was 75. ChatGPT 3.5 scored 59
points, ranking in 570th place, within the bottom 25%.
ChatGPT 4.0 scored 80 points, ranking 80th, just on the bor-
der of the top 10%. Google Bard scored 68 points, ranking
340th and falling in the upper half of the distribution. The
data are plotted in Figure 1.

Our results underline the ability of AI to answer special-
ized urological questions, with one tool even capable of
ranking among the top participants. The results demon-
strate the ability of AI to retrieve accurate knowledge across
diverse domains in an unparalleled time frame, thereby
suggesting the potential to transform our methods for
learning and practice. However, the three AI tools were
not infallible during the tests, with some exhibiting a signif-
icant error rate. This can be attributed to two phenomena.
First, the AI models are trained on databases that, although
exhaustive, are not certified or validated in the peer-
reviewed literature. Second, the architectural limitations
of the AI tools preclude the incorporation of multiple crite-
ria in generating responses. Specifically, analysis of the
results and incorrect answers indicated suboptimal perfor-
mance by the AI tools for patient-adapted clinical manage-
ment and the severity of clinical situations. Nonetheless, the
improvement in score from ChatGPT 3.5 to ChatGPT 4.0 sug-
gests that these algorithms are undergoing constant evolu-
tion with rapid progression. In the current state, the use of
data generated by AI requires a vigilant and critical
approach.
artificial intelligence tools (ChatGPT 3.5, ChatGPT 4.0, Bard) on the European
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Table 1 – Studies on artificial intelligence performance in urology education

Study Year Question source Questions evaluated Accuracy ChatGPT Version tested

Huynh [6] 2023 AUA 2022 SASP 150 26.7% for open-ended questions
and 28.2% for MC questions

3.5

Deebel [7] 2023 AUA 2021–2022 SASP 268 42.3% for questions from 2022
and 53.8% for questions from 2021

3

AUA = American Urological Association; MC = multiple choice; SASP = self-assessment study program.
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Other authors have assessed the role of AI in urological
surgery. Thirteen studies on this subject were found in the
literature. These studies evaluated the ability of AI systems
to answer questions regarding clinical cases across general
urology, oncology, and pediatrics. Table 1 summarizes two
studies that, like ours, assessed how well AI tools answer
examination questions in the field of urology [6,7]. The
majority of the results attest to the reliability of AI tools
in urology, aligning with our study conclusions while
emphasizing the need for vigilance when interpreting the
results.

In conclusion, our study findings demonstrate that AI can
accurately respond to numerous questions across a wide
range of themes in urology. Although the use of these tools
is not recommended for clinical practice as of yet, they hold
the potential to assist physicians in making informed deci-
sions and improving the overall quality and efficiency of
health care delivery. Further deliberations are warranted
regarding regulation of the use of these chatbots to guide
the development of AI in an ethical and responsible manner.
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