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It is our opinion that the safe implementation of artificial
intelligence (Al) in medicine should center on two key
concepts: (I) standardizing the knowledge, methods, and
rigor with which it is developed and (II) ensuring the
standards expected of such tools are held to the same
thresholds expected of novel treatments or devices. History
warns us of the risks associated with the rash implementation
of innovative technologies, including perspectives arising
from the work of the pioneering mathematician Alan Turing
(1912-1954).

It is difficult to overstate the impact of Turing on the
field of AI. His scientific work laid the foundation for major
breakthroughs in computer science and machine learning (1,2).
However, it is Turing’s work as a cryptographer in Operation
Ultra during World War II that illustrates an important lesson
regarding the responsible implementation of Al

Turing played a leading role in solving the Enigma
code, a sophisticated cipher code used by the German
military to encrypt their communications (3). Undoubtedly,
successful decryption of Enigma played a substantial role
in the eventual Allied victory. However, overconfidence in
the novel technology led to major setbacks for the Allies
later in the war (4). For example, Allied leadership ignored
conventional reconnaissance forecasting a major enemy
offensive when it wasn’t corroborated by Ultra intercepts.
The intelligence failure resulting from this overreliance on
Ultra resulted in the subsequent campaign, known as the
Battle of the Bulge, to be one of the costliest in American

military history.

History teaches us that whenever innovative technology
is implemented in high-stakes decision making, safeguards
must be enacted to account for unforeseen failures. We
appreciate the insightful commentary by Wang ez /., who
thoughtfully emphasize the safety considerations regarding
Al-enabled decision support tools in clinical medicine (5).
Al has the potential to improve surgical care. However, a
balance must be struck between technological innovation
and responsible implementation. Al-enabled decision
support tools should supplement, not detract from, sound
clinical judgement. In an effort to develop a framework for
evaluating and implementing Al in surgery, the American
College of Surgeons Committee on Health Information
Technology summarized the current state of Al-enabled
decision support tools in surgery (6). Their review revealed
several concerning patterns with regards to rigor and
reporting in the Al literature. As we have discussed, many
of these studies rely on small samples of single center
experiences, thereby producing models at substantial
risk of over-fitting and thereby limiting generalizability.
Additionally, proper data handling and model development
are crucial to ensure Al research is safe and reliable. While
work in this area is ongoing, increased attention is being
given to standardizing the reporting of Al in medicine (7).
First and foremost, standards must be in place to assure
the science is of the utmost quality before any Al-enabled
decision support tool is implemented clinically.
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Often described as an “Al Chasm”, there is a significant
gap between high performing machine learning algorithms
in-silico and clinically meaningful decision support tools (8).
If AT is to be successfully translated clinically, the safety
and suitability of these tools must be rigorously assessed as
would any other intervention or diagnostic test in healthcare.
Recognizing this, the bioinformatics community has
developed a comprehensive framework for evaluating Al-
enabled decision support tools inspired by the clinical trials
used to regulate approval of drugs and devices (9). Subjecting
potential Al tools to rigorous assessment in this manner
in conjunction with the appropriate oversight of relevant
regulatory agencies provides a logical first step to ensure the
safe and effective implementation of Al in healthcare.

When considering the future role of Al in medicine,
a “safety first” approach is prudent. We should heed
the historical lessons regarding the risks associated with
overreliance on novel technological innovations. As
surgeons, we must consider the potential innovations of Al
while preserving sound clinical judgement and prioritizing
patient safety.
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