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1. Problem statement

The integration of artificial intelligence into surgery has revolutionized modern healthcare.
However, the application of real-time AI in surgical settings still lacks extensive
experimental validation. Most existing studies emphasize the effectiveness of algorithms
while neglecting their practical application in real surgical settings. This review aims to
review recent advances, identify implementation barriers, and suggest directions for more
robust, ethical, and clinically integrated AI systems in surgery.

2. Research Objectives
1. To identify major domains where AI is utilized in surgical and healthcare contexts.

2. To analyze findings and limitations of recent literature on AI in surgery.

3. To evaluate the ethical and practical implications of using AI in real-time surgical
procedures.

4. To synthesize gaps in the literature and recommend areas for future research.



3. Literature Review Summary

The literature review covered a range of studies from 2018 to 2023, covering AI diagnostic tools,
robotic surgical systems, ethical considerations, and data challenges. There is growing evidence
that AI can outperform or assist physicians in image-based diagnosis and decision-making.
Robot-assisted surgeries are more accurate, but concerns remain about overreliance, dataset
bias, and lack of real-world validation. Ethical studies indicate the need for AI capable of
responding to medical orders, particularly in critical applications such as surgery.

4. Critical Analysis
The reviewed studies show promise, but methodological limitations persist—most are
based on retrospective data and lack external validation. Few studies address surgeon-AI
collaboration dynamics or how these tools are accepted in surgical teams. A common
limitation is the reliance on high-quality curated datasets, which do not reflect diverse
patient populations. Furthermore, interpretability and transparency remain
underdeveloped in current AI models.
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Lack of
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6. Conclusion
AI in surgery is evolving rapidly, offering new levels of precision and support for surgeons.
However, literature shows a pressing need for transparent models, validated by diverse,
real-world data. Future efforts should focus on enhancing interpretability, fostering ethical
practices, and ensuring human-AI synergy.



7. Language and Style
The report follows clear academic style, uses appropriate medical , and ensures logical flow
across sections.
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