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Abstract: 

The integration of artificial intelligence (AI) into healthcare has sparked significant 

debate regarding its potential to outperform human physicians in the diagnosis and 

treatment of complex medical cases. While physicians rely on years of education, 

clinical experience, and intuition, AI platforms leverage vast datasets, machine 

learning algorithms, and computational power to analyze patterns and predict 

outcomes. This manuscript explores real-world scenarios in which AI and 

physicians have been pitted against each other or worked collaboratively, 

examining whether AI truly holds an advantage in managing complicated cases. By 

analyzing the strengths and limitations of both approaches, we aimed to provide 

insights into how AI can complement, rather than replace, physician expertise in 

modern medicine. This complementary relationship becomes particularly 

significant when considering the inherent complexity of medical practice, in which 

human expertise and technological capabilities must work together to address 

multifaceted clinical challenges. This study investigates the specifics of how AI can 

augment physicians’ capabilities in handling complicated medical cases, setting the 

stage for detailed exploration. 
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Introduction: 

The practice of medicine is inherently complex, requiring a nuanced understanding 

of biology, patient history, social determinants of health, and evolving scientific 

knowledge. In recent years, AI platforms such as IBM Watson Health and Google 

DeepMind have demonstrated remarkable capabilities in processing large volumes 

of data and identifying patterns that may even elude experienced clinicians [1-3]. 

However, it remains unclear whether this technological prowess translates into 

superior diagnostic accuracy and treatment efficacy in complicated cases. 

Complicated cases often involve rare diseases, comorbidities, ambiguous 

symptoms, or conditions with atypical presentations. These scenarios challenge the 

limits of human cognition and highlight the need for tools to augment clinical 

decision-making [4]. This study investigates specific real-world examples to assess 

whether AI platforms possess unique advantages over physicians, and whether their 

utility lies primarily in collaboration. 

Current Applications and Limitations of AI in Healthcare 

AI has already made significant inroads into healthcare, particularly in areas that 

require the analysis of large datasets or the identification of subtle patterns. In 

radiology, AI algorithms are used to detect anomalies in medical images, such as 

early-stage cancers in mammograms and lung nodules in chest radiographs [3, 9]. 

In oncology, AI platforms assist in precision medicine by analyzing genomic data 

to recommend personalized treatment plans based on a patient’s unique tumor 

profile [7]. Furthermore, AI has been employed in genomics to identify genetic 

mutations linked to rare diseases, offering diagnostic insights where traditional 

methods may fail [5]. These applications demonstrate AI’s potential to enhance 

diagnostic accuracy and treatment efficacy in complex cases. Despite these 

promising applications, AI's effectiveness is tempered by several critical 

limitations. 
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Limitations of AI in Healthcare 

• Data Quality and Bias: AI models are only as reliable as the data on which 

they are trained. If the training data are biased or incomplete, such as when 

underrepresenting certain populations, the AI’s recommendations may be 

flawed or inequitable [15]. This can lead to disparities in care, particularly 

among marginalized groups. 

• Interpretability: Many AI models, especially those based on deep learning, 

function as “black boxes,” providing little insight into how they arrive at 

their conclusions [9]. This lack of transparency can make it difficult for 

clinicians to trust or act on AI recommendations, particularly in high-stake 

medical decision-making. 

• Contextual Understanding: AI often struggles to incorporate the full 

context of a patient’s situation, such as socioeconomic factors, cultural 

differences, or individual preferences, which are essential for holistic 

treatment decisions [14]. For example, AI may recommend treatment 

without considering whether the patient can afford it or whether it aligns 

with their values. 

• Ethical and Legal Concerns: The use of AI in healthcare raises questions 

about accountability, particularly when AI-driven decisions lead to adverse 

outcomes in patients. Determining who is responsible, whether the 

developer, clinician, or institution, remains a complex issue [11]. 

Furthermore, the handling of sensitive health data by using AI systems 

raises privacy concerns. 

These limitations underscore the need for further investigation into how AI can be 

effectively integrated into clinical practice, particularly in complex cases in which 

human judgment and contextual understanding are paramount. The methods 

employed in this study; case study analysis, literature review, comparative 

assessment, and expert interviews were chosen to address these gaps: 
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• Case Study Analysis: Provide concrete examples of AI’s performance in 

real-world clinical scenarios, highlighting both its strengths and areas in 

which human expertise is indispensable. 

• Literature Review: Synthesizing existing research to identify broader 

trends and challenges in AI applications, offering a foundation for 

understanding its current capabilities. 

• Comparative Assessment: Quantifying AI’s diagnostic and therapeutic 

performance compared to that of physicians in controlled settings, offering 

objective measures of its advantages and limitations. 

• Expert Interviews: Capturing qualitative insights from clinicians and AI 

developers on the practical, ethical, and technical challenges of integrating 

AI into healthcare workflows. 

By employing this multifaceted approach, this study aimed to explore not only 

whether AI can outperform physicians but also how AI and human expertise can 

work together to improve patient outcomes in complex medical cases. 

 

 

 

 

 

 

 

 

 

 

 

 

 



2025 126(5 )

7

 

Methods: 

A mixed-method approach was employed to evaluate whether AI platforms have 

an advantage over physicians in diagnosing and treating complicated medical cases. 

This approach integrates qualitative and quantitative methods to provide a 

comprehensive assessment of AI’s capabilities relative to human clinicians.  

The methods of Case Study Analysis, Literature Review, Comparative Assessment, 

and Expert Interviews were selected to collectively address the research question 

by examining real-world applications, synthesizing existing evidence, 

benchmarking performance, and capturing expert insights. Each method is 

described below, highlighting its contribution to the study objective. 

Case Study Analysis 

To understand how AI platforms perform in real-world clinical scenarios, a detailed 

analysis of case studies was conducted. This method was chosen to provide concrete 

examples of AI’s diagnostic and therapeutic contributions of AI in complex medical 

contexts, particularly for rare diseases, oncology, and emergency medicine. 

Relevant case studies were identified from peer-reviewed literature and clinical 

reports and were selected based on their focus on AI involvement in high-stake 

scenarios [5]. Each case was evaluated using the following framework: 

• Input Data: The type and quality of data provided to the AI (e.g., genomic 

data, imaging results, and electronic health records). 

• AI Contribution: Specific insights or recommendations generated by the 

AI platform. 

• Physician Role: How clinicians interpret and act on AI outputs. 

• Outcome: The clinical outcome for the patient and any lessons learned 

about the strengths or limitations of AI in that context [6]. 

This analysis grounded the study in practical applications, offering insights into 

AI’s real-world effectiveness and its interaction with physician decision-making. 
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Literature Review 

To contextualize the case study findings within the broader research landscape, a 

systematic literature review was performed. This method aimed to synthesize 

existing evidence on AI’s role in healthcare, identifying common themes, 

advantages, and challenges in comparison to physicians. A systematic search was 

performed across PubMed, Scopus, and Google Scholar using keywords such as 

"artificial intelligence in healthcare," "AI vs. physicians," "complicated medical 

cases," and "real-world AI applications." Studies published between 2017 and 2023 

were included if they met the following criteria: 

• Peer-reviewed articles or conference proceedings. 

• AI’s role in diagnosis, treatment planning, and decision support was focused 

on. 

• Clear comparison between AI and human clinician performance [7]. 

The findings were synthesized to highlight patterns in AI’s diagnostic accuracy, 

efficiency, and limitations of AI, providing a foundation for comparing real-world 

case studies with broader trends. 

Comparative Assessment 

To directly evaluate AI’s performance of AI against that of physicians in controlled 

settings, a comparative assessment was conducted using benchmark studies. This 

method was selected to quantify AI’s diagnostic and therapeutic capabilities of AI 

relative to those of human clinicians, offering an objective measure of its potential 

advantages. Key studies were reviewed, including the following: 

• A 2020 study comparing AI systems to radiologists in breast cancer 

screening demonstrated AI’s ability to reduce false positives while 

maintaining high sensitivity [3]. 
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• A 2021 trial pitting AI against oncologists in recommending personalized 

cancer therapies highlighted AI’s proficiency in identifying overlooked 

biomarkers but also revealed discrepancies in practical applicability [8]. 

Expert Interviews 

To capture nuanced perspectives on AI’s integration into clinical practice, informal 

interviews were conducted with three practicing physicians and two AI developers 

specializing in healthcare technologies. This method was included to explore 

practical and ethical considerations, such as physician trust in AI and technical 

challenges in deployment, which are critical for understanding AI’s real-world 

viability. The interviews covered: 

• Physicians’ perceptions of AI as a diagnostic aid. 

• Developers’ perspectives on integrating AI into clinical workflows. 

• Concerns regarding data privacy, interpretability, and patient trust exist 

[10]. 

Having outlined our multifaceted approach in the Methods section, we now turn to 

practical insights garnered from our case studies that illustrate the nuanced interplay 

between AI and physician expertise in real-world contexts. 

By combining these methods, this study systematically addressed the research 

question, leveraging real-world examples, existing research, performance 

benchmarks, and expert perspectives to evaluate AI’s potential advantages over 

physicians in diagnosing and treating complex medical cases. 
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Results: 

This study evaluated the performance of AI platforms compared to that of 

physicians in diagnosing and treating complex medical cases through case studies, 

literature synthesis, comparative assessments, and expert interviews. The findings 

from the case studies under specific clinical contexts are presented below, followed 

by a comparison of AI and physician performance, including AI’s advantages, 

limitations, and complementary strengths of physicians. 

Case Studies: AI vs. Physicians in Action 

• Rare Disease Diagnosis 

Key Finding: AI platforms can identify rare conditions by analyzing complex 

datasets; however, their insights require physician interpretation to be translated 

into effective treatments. 

A notable example is a pediatric case study published in Nature Medicine (2019), 

in which an AI platform analyzed genomic data from a child with an undiagnosed 

metabolic disorder [5]. Despite multiple specialist consultations, the diagnosis 

remains unclear. AI cross-referenced the child’s genetic profile with millions of 

research papers and identified a mutation linked to a rare enzyme deficiency. This 

enables physicians to tailor their treatment plans to stabilize the patient’s condition. 

However, AI’s role was limited to generating insights, with clinicians essential for 

interpreting and implementing actionable interventions, highlighting the symbiotic 

relationship between AI and human expertise [6]. 

• Cancer Treatment Planning:  

Key Findings: AI can enhance precision medicine by identifying overlooked 

biomarkers. However, its recommendations may not align with practical clinical 

constraints. 
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In oncology, precision medicine relies on the identification of mutations that drive 

tumor growth. A 2021 study compared treatment recommendations from 

oncologists with those from an AI platform trained on thousands of cancer cases 

[7]. In several instances, AI has suggested alternative therapies based on subtle 

biomarkers overlooked by physicians. For example, in the case of lung cancer, AI 

recommended immunotherapy instead of chemotherapy, leading to improved 

survival rates. However, AI recommendations sometimes fail to account for 

practical considerations, such as cost, drug availability, or patient preferences, 

factors that physicians routinely integrate into decision making [8]. 

• Emergency Room Triage 

Key Findings: AI can detect critical conditions in high-pressure environments; 

however, incomplete data can lead to errors, underscoring the need for human 

oversight. 

AI systems have been deployed in emergency departments to assist with triage in 

high-stress situations. A pilot program in a major urban hospital used an AI-

powered tool to prioritize patients based on their vital signs, laboratory results, and 

historical data [9]. In one scenario, the AI flagged a seemingly stable patient with 

early signs of sepsis, enabling early intervention that saved the patient’s life. This 

demonstrates AI’s ability to identify critical patterns amid chaos. However, there 

were instances in which AI misclassified low-risk patients as high-priority patients 

owing to incomplete data entry, emphasizing the importance of human oversight 

[10]. 

Comparison of AI and Physician Performance 

Case studies illustrate both the potential and limitations of AI in complex medical 

scenarios. Below is a summary of the key findings from the case studies, followed 

by a structured comparison of AI’s advantages and limitations of AI relative to 

those of physicians. 
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• Summary of Case Study Findings: 

o In rare disease diagnosis, AI excels at processing vast datasets to 

identify rare genetic mutations but requires physician expertise to 

interpret and act on these insights. 

o In cancer treatment planning, AI has identified subtle biomarkers 

that improve treatment recommendations but fail to consider 

practical constraints, such as cost and patient preferences. 

o In emergency room triage, AI detected critical conditions early but 

made errors when the data were incomplete, highlighting the need 

for human oversight. 

• Advantages of AI Platforms: 

o Data Processing Power: AI excels in analyzing massive datasets 

far beyond human capacity, enabling the rapid identification of 

correlations and anomalies [1]. 

o Unbiased Analysis: Unlike humans, AI lacks cognitive biases (e.g., 

confirmation bias) that can influence clinical judgment [11]. 

However, it is important to note that AI can inherit algorithmic 

biases from training data. For instance, if trained on non-

representative datasets, AI may perpetuate care disparities. To 

mitigate this, diverse and representative training data, regular bias 

audits, and transparency in AI development are essential. Although 

AI can reduce certain human biases, it is not inherently unbiased and 

requires ongoing vigilance to ensure fairness and accuracy. 

o Continuous Learning: AI systems improve over time as they are 

exposed to more data, whereas physician knowledge may plateau 

without ongoing education [12]. 

o Scalability: AI can serve remote or underserved populations by 

providing expert-level analyses, regardless of geographic location 

[13]. 
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• Limitations of AI Platforms: 

o Lack of Contextual Understanding: AI struggles to account for 

socioeconomic factors, cultural nuances, and patient values that 

shape treatment choices [14]. 

o Dependence on Quality Data: AI outputs are only as reliable as the 

data fed into them; biased or incomplete datasets can lead to 

erroneous conclusions [15]. 

o Ethical Concerns: Questions regarding accountability arise when 

AI-driven decisions result in adverse outcomes [11]. 

o Interpretability Challenges: Many AI models operate as "black 

boxes," making it difficult for clinicians to understand or trust their 

reasoning [9]. 

• Physician Strengths Complementing AI 

o Empathy and Communication: Physicians build rapport with 

patients, fostering trust and adherence to treatment plans [8]. 

o Holistic Perspective: Clinicians consider the entire person, 

including psychological, emotional, and environmental factors [6]. 

o Adaptability: Physicians can quickly pivot when new information 

emerges, whereas AI systems may struggle unless explicitly 

retrained [13]. 

o Ethical Judgment: Humans navigate moral dilemmas with 

nuances, balancing competing priorities in ways that AI cannot 

replicate [11]. 

Real-World Implications 

The future of healthcare is likely to lie in hybrid models, where AI augments rather 

than replaces physician expertise. For example: 

• Decision Support Systems: AI tools can act as virtual assistants, offering 

evidence-based suggestions while clinicians make the final decisions [2]. 
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• Remote Monitoring: AI-powered wearable devices can alert physicians to 

deteriorating conditions before patients notice their symptoms [10]. 

• Training Enhancement: Medical students can use AI simulations to 

diagnose rare diseases or manage emergencies [7]. 
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Discussion: 

This study aimed to investigate whether AI technologies benefit medical 

professionals in the diagnosis and treatment of complex medical conditions, 

particularly in real-world applications. Through an analysis involving case studies, 

literature reviews, comparative assessments, and expert interviews, the findings 

indicate that AI platforms can offer significant advantages, particularly in 

processing large datasets and identifying patterns that may not be immediately 

apparent to human clinicians. For example, in the diagnosis of rare diseases, AI can 

identify genetic mutations that elude multiple specialists [5], and in oncology, it can 

suggest personalized treatment options based on the presence of biomarkers [7]. 

These examples underscore AI's potential to improve diagnostic accuracy and 

therapeutic efficacy in complex cases. Moreover, they provide concrete illustrations 

of how AI can be integrated into clinical workflows to support medical 

professionals and reveal practical challenges that must be addressed. 

However, this study also highlights the critical limitations of AI that must be 

addressed. AI's inability to incorporate contextual factors, such as patient 

preferences, socioeconomic constraints, and cultural nuances, was evident in an 

oncological case study in which its recommendations sometimes ignored practical 

considerations [8]. Furthermore, AI's performance of AI is highly dependent on the 

quality and representativeness of the data on which it is trained, raising concerns 

about bias and generalizability [15]. The "black box" nature of many AI algorithms 

further complicates their integration into clinical practice, as clinicians may struggle 

to understand or trust the reasoning behind AI recommendations [9]. Ethical 

concerns, particularly regarding accountability for AI-driven decisions, remain 

uncertain [11]. 

These findings suggest that although AI can serve as a powerful tool in healthcare, 

it is not a substitute for human expertise. Physicians possess essential qualities that 

AI lacks, including empathy, general understanding, flexibility, and ethical 

judgment [6, 8, 13]. Therefore, the most effective approach is likely to be a hybrid 
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model in which AI augments physician decision making rather than replacing it. In 

such models, AI can provide data-driven insights, and physicians can integrate these 

insights with their clinical judgement and patient-specific knowledge to make 

informed decisions [2]. 

The practical implications of this study are significant for medical professionals, 

healthcare administrators, and policymakers. For clinicians, this highlights the 

importance of implementing AI as a complementary tool to enhance their 

capabilities, particularly in data-intensive areas. These care systems should invest 

in AI technologies, while ensuring robust data governance and ethical oversight. 

Furthermore, this study highlights the potential of AI to improve access to high-

quality care in remote or underserved areas, where specialist expertise may be 

uncommon [13]. 

This study had some limitations. The reliance on a selected number of case studies 

may limit the generalizability of the findings, as these cases may not represent the 

full spectrum of complex medical conditions. While the informal nature of expert 

interviews provides valuable qualitative insights, it lacks the rigor of a systematic 

survey, potentially introducing bias. Furthermore, the rapidly evolving nature of AI 

technology means that the findings may need to be revisited as new advancements 

are made. 

Future research should focus on addressing the current limitations of AI in 

healthcare. This includes developing AI systems that can better integrate contextual 

information, such as advanced natural language processing or multimodal data 

analysis. Efforts to improve the transparency and interpretation of AI algorithms 

are crucial for building clinician trust and facilitating their adoption in clinical 

practice. Furthermore, establishing clear ethical guidelines and accountability 

frameworks is essential for navigating the complex moral landscape of AI-driven 

healthcare [11]. Research on bias mitigation strategies, such as ensuring diverse and 

representative training datasets, is critical for preventing AI from perpetuating or 

exacerbating healthcare disparities [15].  
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Conclusions: 

AI platforms undoubtedly have transformative potential in the field of medicine, 

particularly for handling complex cases that are characterized by complexity and 

uncertainty. Their unparalleled ability to process data and uncover hidden patterns 

offers several advantages. However, these systems are not infallible and lack 

contextual awareness, empathy, and ethical judgment intrinsic to human 

practitioners. 

Rather than framing the debate as "AI versus physicians," the focus should shift 

toward fostering collaboration between the two. By combining the analytical 

precision of AI with the wisdom and compassion of physicians, healthcare systems 

can achieve better patient outcomes. As technology continues to evolve, the 

ultimate goal must remain clear: to leverage innovation to enhance rather than 

overshadow the art and science of healing. 
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