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Artificial intelligence (AI) has gained increasing attention in medicine due to its rapidly expanding
capabilities in analyzing and synthesizing medical information. While AI demonstrates strong performance
in structured examination settings, this success does not necessarily translate into effective real-world
clinical judgment. Clinical practice, particularly in high-risk fields such as cardiac surgery, is characterized
by uncertainty, incomplete information, and dynamic decision-making. This editorial examines the
discrepancy between exam-based performance and clinical reasoning, emphasizing key limitations of
current Al systems, including a lack of contextual awareness, susceptibility to hallucinations, limited
interpretability, and the absence of accountability. It also highlights the shortcomings of exam-centered
validation methods, which may overestimate clinical readiness. Ultimately, Al is best positioned as a
supportive tool that augments, rather than replaces, human clinical judgment.
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Editorial

Artificial intelligence (AI) has rapidly gained prominence in medicine, largely due to its remarkable
performance in standardized medical examinations. Recent studies have shown that large language models
(LLMs) can answer licensing and board-style questions with high accuracy, sometimes rivaling experienced
clinicians [1]. In particular, LLMs such as ChatGPT have demonstrated performance approaching or
exceeding passing thresholds on standardized examinations, including the United States Medical Licensing
Examination (USMLE), highlighting their ability to synthesize large bodies of medical knowledge and
generate coherent clinical explanations [2]. These findings have generated considerable enthusiasm
regarding the potential role of Al in clinical decision-making, medical education, and diagnostic reasoning.
However, the controlled environment of standardized examinations differs fundamentally from the realities
of clinical practice.

Medical exams are designed to be structured and predictable. Relevant data are provided, questions are
clearly defined, and correct answers are predetermined. Al systems perform well in this setting because they
excel at recognizing patterns and matching inputs to statistically likely responses [3]. In these contexts,
clinical reasoning is often simplified into the retrieval of relevant information and the probabilistic selection
of the most likely answer among several predefined options. Although this ability enables Al systems to
achieve high scores in examination settings, it does not necessarily replicate the complexity of reasoning
required in real clinical environments.

Clinical practice, by contrast, is inherently uncertain [4]. Decisions are often made with incomplete or
evolving information, under time pressure, and in the presence of competing risks. In cardiac surgery, these
challenges are especially pronounced. Surgeons must continuously integrate preoperative assessments,
intraoperative findings, and real-time physiological changes. Patients with similar risk scores may require
different operative strategies based on frailty, tissue quality, or unexpected intraoperative discoveries [5].
Furthermore, surgeons must often interpret subtle contextual cues that may not be fully captured in
structured datasets, such as intraoperative tissue characteristics or rapidly evolving hemodynamic responses.
These contextual elements of decision-making rely heavily on experiential knowledge and clinical intuition,
which remain difficult to model within current algorithmic systems.

The limitations of Al become most evident in situations requiring judgment rather than calculation [6]. In
cardiac surgery, clinicians frequently face decisions for which no guideline provides a definitive answer, such
as whether to proceed with a complex repair or modify the operative plan in response to unforeseen
complications [7]. In many cases, surgical decision-making evolves dynamically throughout a procedure as
new anatomical findings or physiological changes emerge. Surgeons must rapidly reassess risks, consider
alternative strategies, and balance potential benefits against procedural safety. While Al can estimate
probabilities, it does not assume responsibility for outcomes. Clinical judgment, however, is inseparable
from accountability, a distinction that is critical in high-stakes surgical care (Figure I).
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Artificial Intelligence in Clinical Medicine

Utility vs Limitations

Al Utility Al Limitations
« Data synthesis * Lack of contextual understanding
« Pattern recognition « Difficulty with uncertainty
« Risk prediction * No accountability
* Imaging analysis * Limited clinical intuition
* Decision support * Risk of hallucinations

Clinical Decision-Making (Human + Al)

FIGURE 1: Utility and Limitations of Artificial Intelligence in Clinical
Medicine

Image created using Microsoft PowerPoint (Microsoft Corporation, Redmond, Washington).

Another important concern is the way LLMs are currently validated. Most assessments rely on exam
performance, simulated scenarios, or retrospective datasets [8]. Although informative, these methods may
overestimate clinical readiness. Success in examinations does not equate to managing postoperative
bleeding, neurological injury, or hemodynamic instability in real time. Outcome-based, prospective
validation is essential before Al-driven tools can be trusted in routine clinical workflows.

A further challenge associated with Al is the possibility of generating incorrect or misleading information,
often referred to as "hallucinations" [9]. Because these systems generate responses based on statistical
patterns rather than true clinical reasoning, they may produce confident but inaccurate recommendations.
In high-risk specialties such as cardiac surgery, even small inaccuracies may lead to serious consequences,
highlighting the need for careful human oversight and validation before clinical implementation. Rather
than replacing clinicians, the most realistic near-term role for Al is likely to be augmentation of human
expertise. LLMs may assist surgeons by rapidly summarizing patient data, identifying relevant risk factors, or
highlighting potential diagnostic considerations [10]. However, final decision-making must remain with
experienced clinicians who can integrate contextual factors, ethical considerations, and patient-specific
nuances that are difficult for current algorithms to interpret. For example, Al systems may generate plausible
but incorrect treatment recommendations or cite non-existent clinical guidelines, which in high-risk
settings such as cardiac surgery could lead to inappropriate decision-making if not carefully verified.

Another challenge associated with LLMs in medicine is the issue of transparency and interpretability [11].
Many machine learning models, particularly LLMs and deep neural networks, function as "black box"
systems in which the reasoning behind a given output is not easily interpretable by clinicians [12]. In
surgical decision-making, where understanding the rationale behind a recommendation is essential for
patient safety and professional accountability, limited interpretability may reduce clinician trust and hinder
adoption. For high-risk specialties such as cardiac surgery, decision-support systems must not only provide
accurate predictions but also allow clinicians to understand the factors influencing those predictions. Just as
a surgeon would not rely solely on a single X-ray to diagnose a complex condition, so too should statistical
results be considered alongside clinical expertise and a holistic understanding of the data. If this requires
collaboration with Al it can serve humanity and the medical community to a large extent [13].

Al undoubtedly has a valuable role as a decision-support tool. In cardiac surgery, it can assist with risk
stratification, imaging interpretation, and data synthesis. Machine learning algorithms may help clinicians
identify complex patterns in large datasets and support more informed perioperative planning. However, it
should complement, not replace, human judgment. Ultimately, the most effective future model will likely
involve collaboration between Al systems and experienced clinicians, combining computational power with
contextual clinical understanding. Until AI can reliably navigate uncertainty and bear clinical responsibility,
real-world decision-making will remain fundamentally human. Future research should focus on prospective,
real-world validation and the development of explainable, context-aware Al systems that can safely
integrate into clinical workflows.
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