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1. Introduction

Acrtificial Intelligence (Al) has rapidly emerged as a transformative force in various domains, including
healthcare, where its integration into surgical robotics represents a major leap forward in modern
medicine. Traditional surgical procedures, while highly advanced, rely heavily on the manual skill and
precision of human surgeons, which introduces the potential for human error and inconsistencies.
Robotic surgery, a minimally invasive technique utilizing computer-controlled robotic systems, has
already revolutionized several surgical specialties such as urology, gynecology, cardiothoracic, and
orthopedic surgery. By enhancing the surgeon's dexterity, precision, and visualization capabilities,
robotic surgery has resulted in improved patient outcomes, including smaller incisions, reduced blood
loss, shorter hospital stays, and faster recovery times. The integration of Al into robotic systems
promises to push these advancements even further, moving beyond the traditional "master-slave™
dynamic where robotic instruments are controlled entirely by human operators. Al can learn, adapt,
and improve through the processing of vast datasets, which can significantly enhance surgical
precision, reduce the likelihood of errors, and improve overall procedural efficiency. By applying
machine learning algorithms and real-time data analytics, Al can assist surgeons during complex
procedures, predict potential complications, and provide real-time feedback for optimal decision-
making.

This review aims to explore the synergy between Al and robotic surgery, focusing on how Al-driven
advancements are impacting surgical precision, workflow efficiency, and patient outcomes. One key
area of exploration is Al's role in preoperative planning, where advanced imaging techniques and
machine learning can be used to create highly detailed and accurate surgical maps. During the
intraoperative phase, Al can assist in real-time decision-making, provide enhanced visualization, and
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even predict complications before they arise. Postoperatively, Al can aid in patient monitoring,
personalized rehabilitation plans, and optimizing follow-up care based on real-time data analysis.
Furthermore, the development and deployment of Al in surgical robotics bring forth ethical
considerations and regulatory challenges. Issues surrounding patient safety, data privacy, and
accountability in Al-driven surgical interventions are critical aspects that need careful consideration.
The review will delve into these concerns, alongside the regulatory hurdles that need to be addressed
for the widespread adoption of Al-enhanced robotic surgery in clinical practice.

In summary, this paper explores the current state of Al in robotic surgery, with an emphasis on its
impact on surgical precision, procedural efficiency, and patient outcomes. It discusses key
applications, including preoperative planning, intraoperative assistance, and postoperative care, while
also addressing the challenges, limitations, and future directions of Al integration into surgical
robotics. The paper underscores the importance of ongoing research and the need for comprehensive
clinical evidence to support the adoption of Al in surgery, ultimately offering a vision for the future of
Al-powered robotic interventions in healthcare.

2. Applications of Al across Surgical Domains

The advent of artificial intelligence (Al) in robotic surgery marks a groundbreaking advancement in
medical technology, revolutionizing the precision, efficiency, and outcomes of surgical procedures.
By combining Al's unparalleled ability to process vast amounts of data and learn from it with the
dexterity and consistency of robotic systems, surgeons can now perform complex operations with
enhanced accuracy and minimal invasiveness. This fusion of Al and robotics not only reduces the risk
of human error but also enables personalized surgical planning and real-time decision-making,
adapting to the unique anatomical and physiological conditions of each patient. As Al continues to
evolve, its application in robotic surgery holds immense potential for further innovations, promising
to transform the future of healthcare by improving patient outcomes, reducing recovery times, and
lowering healthcare costs.

Post-Operative Monitoring

There is significant potential for artificial intelligence (Al) to optimize postoperative care and predict
adverse events, which currently pose a substantial burden on healthcare systems. Postoperative
complications, often multifactorial, increase mortality and morbidity, prolong hospital stays, and
accrue significant costs. Traditional statistical methods fall short in predicting these events accurately.
Al, with its advanced algorithms and ability to harness multiple data sources, offers a powerful
alternative. By processing preoperative and intraoperative data, Al can predict complications more
effectively. For instance, a machine learning (ML) model using a random forest algorithm has been
developed to predict anastomotic leaks after anterior resections, incorporating variables like patient
sex, tumor location, and surgical technique. Similar models have been created for predicting surgical
site infections, complications post-bariatric surgery, postoperative bleeding, and issues in liver and
pancreatic surgeries. The use of Al in robotic surgery enhances precision and safety, allowing real-
time analysis and adjustments. Al can detect postoperative complications early, enabling timely
interventions and improved patient outcomes. This advancement signifies a transformative shift
towards more efficient, precise, and patient-centered surgical practices, highlighting Al's crucial role
in the future of postoperative monitoring. shown in figure 1

https://intemationalpubls.com 496



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 32 No. Is (2025)

Al-Enhanced Postoperative Care

Data
Processing Early Detection

Improved
Patient
Outcomes

Surgical Data
Coliection

Complication Timely
Prediction Intervention

Figure I: Al-Enhanced Postoperative Care illustrating the progression from surgical data collection
to improved patient outcomes through data processing, early detection, complication prediction, and
timely intervention.

Intraoperative Guidance

The role of computer vision in analyzing surgical videos has gained attention due to the widespread
use of minimally invasive techniques such as laparoscopic, robotic, endoscopic, and endovascular
procedures. The vast quantities of daily recorded surgical videos provide a rich dataset for Al
algorithms, particularly deep learning, to read, segment, and analyze. Despite the potential, applying
Al in this area is challenging due to the dynamic nature of surgical videos and the time-consuming
task of annotating training sets. Recent studies have focused on describing anatomy in procedures like
laparoscopic cholecystectomy, showing promise in identifying safe and dangerous zones. Al-powered
three-dimensional anatomical reconstruction aids preoperative planning and intraoperative navigation.
FDA-approved tools like Cyder EV Maps reduce radiation exposure and improve safety in complex
surgeries. Furthermore, mixed reality technologies, such as augmented reality (AR), offer real-time
intraoperative guidance. Devices like the HoloLens enllance surgical outcomes through improved
visual-motor coordination and precise tissue dissection. Integrating Al with AR technology provides
surgeons with an immersive, dynamic enviroml1Zlent, significantly enllancing intraoperative guidance
in robotic surgery. shown in figure 2.
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Figure 2. Al-assisted imaging workflow, from data acquisition to real-time surgical navigation and
augmented display, with error handling and validation steps.

Preoperative Risk Prediction

Preoperative risk prediction tools are vital for clinicians and patients to assess surgical risks based on
various patient-specific and operative factors. Common tools include the APACHE IlI prognostic system,
the ACS NSQIP surgical risk calculator, and POSSUM. However, traditional methods often rely on
subjective inputs or assume linear relationships, which may not reflect clinical complexities. Machine
learning (ML) advancements enhance these tools by analyzing large, diverse datasets and modeling non-
linear relationships. For example, the Predictive Optimal Trees in Emergency Surgery Risk calculator
outperforms traditional methods in emergency laparotomy patients. In robotic surgery, Al-enhanced tools
integrate multiple factors for accurate, personalized risk assessments. This improves preoperative
planning and surgical outcomes by predicting potential risks and tailoring interventions. The integration
of Al in robotic surgery elevates the precision of risk assessments, supporting clinicians in making
informed decisions and enhancing patient care and safety. shown in figure 3.
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Figure 3: Preoperative Risk Assessment Flowchart showing inputs (patient history, health data), Al risk
model, and outputs (risk scores, preoperative recommendations)

Improved Precision and Control

Al-powered robots have revolutionized surgical procedures by providing enhanced precision and control,
particularly in complex surgeries. These systems allow surgeons to perform minimally disturbing
operations with high levels of accuracy, drastically reducing the margin for human error. Al algorithms
assist in controlling robotic arms and surgical instruments with exceptional precision, ensuring that even
delicate movements are executed flawlessly. This level of control is crucial in surgeries that involve
intricate or confined areas of the body, where even the slightest mistake could lead to complications.
Additionally, Al enables real-time adjustments during the procedure, enhancing the surgeon's ability to
respond to unexpected challenges. By processing data from sensors and cameras, Al can provide feedback
and fine-tune instrument movements to optimize outcomes. These advanced capabilities ensure that
surgeons can achieve better results, reduce tissue damage, and minimize recovery time for patients, all
while improving the overall safety and effectiveness of robotic surgeries.

Predictive Analytics

Predictive analytics plays a vital role in leveraging Al within robotic surgery, offering significant
advancements in surgical planning and decision-making. By analyzing vast datasets from previous
surgeries, Al can predict patient outcomes with high accuracy, enabling surgeons to anticipate potential
complications and optimize their approach to each case. These algorithms sift through historical data,
including patient demographics, pre-existing conditions, and specific surgical techniques, to generate
tailored insights that guide optimal decision-making. Moreover, Al's ability to assess patient health data
allows for comprehensive risk assessments before surgery. It evaluates factors such as age, medical
history, and physiological data, providing a detailed profile of the patient's surgical risk. This real-time
analysis helps surgeons identify patients who may be at higher risk for complications and adjust their
surgical strategy accordingly. By proactively addressing risks and fine-tuning surgical techniques,
predictive analytics enhances both safety and success rates in robotic surgery. Ultimately, Al's predictive
capabilities empower surgeons with data-driven insights, enabling personalized, informed, and highly
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effective surgical interventions tailored to each patient’s unique medical needs.

Image Analysis and Enhancement - Al-powered image analysis and enhancement play a crucial role in
advancing robotic surgery, enabling surgeons to perform procedures with greater precision and clarity.
Through computer vision, Al can analyze live images from cameras or other imaging tools used during
surgery, providing real-time insights and enhanced visuals. This capability allows the system to detect
anatomical structures, tumors, or other abnormalities that might be difficult to identify with the naked eye,
offering surgeons clearer guidance throughout the procedure. By recognizing these critical features in
real-time, Al helps reduce errors, ensuring more accurate targeting and minimizing damage to
surrounding healthy tissue. Additionally, Al-driven 3D mapping takes pre-surgical planning to the next
level. Algorithms process scans from CT or MRI, generating highly detailed 3D models of the patient’s
anatomy. These models help surgeons better visualize the target area before making incisions, allowing
them to plan the surgery with greater precision. This level of detailed visualization is particularly
beneficial in complex procedures, where even small deviations can lead to complications. By combining
real-time image analysis and 3D mapping, Al enhances the effectiveness of robotic surgery, offering
surgeons the tools needed to make more informed decisions and execute highly precise interventions,
ultimately improving patient outcomes.

I11. Methodology
System Architecture and Workflow Overview

The Al-driven robotic surgery system architecture is structured as a multi-layered framework that
seamlessly integrates into existing robotic platforms used for minimally invasive surgeries (MIS). The
architecture emphasizes enhancing the decision-making process while maintaining the surgeon's critical
role as the primary decision-maker during surgery. The Al serves as an assistant, offering real-time data
and support to augment human decision-making. This modular approach allows the Al to interface
efficiently with the robotic platforms, incorporating data acquisition, decision support, real-time feedback,
and human-Al interaction, contributing to the safety and precision of the surgery.

Data Acquisition and Pre-Processing

The first phase of the system involves collecting extensive data from multiple sources. Pre-operative
imaging, such as CT and MRI scans, is combined with intraoperative data from various sources like
endoscopic video, robotic tool sensors, and patient physiological metrics (e.g., heart rate, oxygen levels).
These diverse data streams are synchronized, normalized, and processed in real time to ensure consistency
and compatibility across the system.

This stage also involves constructing patient-specific 3D models based on high-resolution imaging. These
models are vital for personalized treatment planning, enabling the Al to understand the intricate details of
the patient's anatomy. Intraoperatively, robotic tools equipped with advanced sensors continuously
monitor force, position, and pressure, providing real-time feedback to the Al, which enhances precision
by allowing immediate adjustments during surgery.

Pre-Surgical Planning and Risk Assessment

Following data processing, the Al system assists in the pre-surgical planning phase by generating detailed
3D models of the patient's anatomy. These models enable surgeons to simulate different surgical
pathways, facilitating the exploration of various techniques and strategies. The Al also provides predictive
insights into potential risks, considering factors such as the patient's age, medical history, and pre-existing
conditions.
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The pre-surgical planning phase comprises two key components: Surgical Pathway Simulation and Risk
Analysis. In the first, surgeons use Al-generated 3D models to simulate the surgery, identify potential
complications, and experiment with alternative techniques. In Risk Analysis, the Al system evaluates the
risks of adverse events, such as excessive bleeding or nerve damage, by assessing the surgeon's chosen
pathway.

Real-Time Human-Al Interaction and Intraoperative Feedback

During surgery, the interaction between the surgeon and the Al system is crucial. The surgeon controls
the robotic tools through a console, while the Al provides real-time decision support and feedback. The
Al dynamically adjusts the movements of robotic tools based on continuous input from intraoperative
sensors, minimizing the risk of tissue damage, particularly in complex or confined anatomical areas.

This stage is characterized by the Surgeon Console Interface, where the surgeon inputs commands into
the robotic system, and the Al optimizes the tool movements for maximum precision. The Feedback
Mechanisms of the Al system include visual, haptic, or augmented reality (AR) overlays that alert the
surgeon to potential risks, such as proximity to critical tissues.

Adaptive Instrument Control and Augmented Reality (AR) Visualization

One of the most advanced features of the Al system is its ability to adaptively control the precision, force,
and trajectory of surgical instruments in response to real-time sensor data. This capability is especially
valuable when the robot encounters unexpected challenges or anatomical variations during surgery. The
system can autonomously adjust the force applied by the tools or change their trajectory to avoid
complications.

In addition, the Al provides AR overlays to enhance the surgeon's visualization of critical anatomical
structures such as nerves and blood vessels. These AR Overlays ensure that surgeons are aware of the
vital structures in real time, reducing the risk of accidental damage. Simultaneously, Dynamic Tool
Adjustment ensures that the robotic instruments are continually optimized to match the needs of the
surgery.

Post-Surgical Analysis and Continuous Learning

After the surgery, the system conducts a detailed analysis of the procedure. Al algorithms evaluate the
surgery's performance, identifying any deviations from the pre-planned pathways and generating a post-
operative report for the surgeon. This report helps the surgeon identify areas for improvement and
understand how well the surgery aligned with the planned approach.

Moreover, all post-surgical data is securely stored in a knowledge database, where it contributes to the
continuous learning and improvement of the Al system. By analyzing past surgeries, the system refines its
models and enhances its performance for future procedures. This post-surgical feedback loop ensures that
the Al continues to evolve and improve surgical outcomes.

System Process Flow Diagram
The overall process flow for the Al-enhanced robotic surgery system is represented through a high-level

block diagram, showcasing the critical stages from data acquisition to post-surgical analysis and learning.
The process flow involves the following steps:
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e Patient Data Acquisition: This initial stage collects patient-specific imaging data (CT, MRI) and
real-time intraoperative sensor data (e.g., force, pressure, and video).

e Pre-Surgical Planning: Al processes the data, generates 3D models, simulates pathways, and
assesses risks for improved pre-operative planning.

e Risk Assessment and Decision Support: Al provides risk predictions and supports decision-
making with patient-specific insights.

e Intraoperative Data Collection: Real-time data is collected during surgery, allowing Al to assist
in dynamic adjustments and provide feedback.

e Human-Al Interaction and Feedback: A two-way interaction where the surgeon controls the
robotic tools while receiving real-time optimization updates from the Al.

e Post-Operative Monitoring: After surgery, Al reviews the procedure and suggests improvements
for future operations.

e Knowledge Integration and Learning: All post-operative data is integrated into a continuously
evolving knowledge base for future improvement.

Workflow Phases and Information Exchange

The methodology emphasizes the critical role of information flow between the surgeon, Al, and robotic
systems across three key stages:

Pre-Operative Stage: Data acquisition, Al modeling, and simulation allow the surgeon and Al to
collaborate in selecting the optimal surgical pathway.

Intraoperative Stage: Real-time human-Al interaction, sensor-based monitoring, and AR visualization
assist in precise surgical execution.

Post-Operative Stage: Al provides a detailed review of the surgery, and the data is used to continuously
improve Al models for future procedures.

IV. Discussion
Transformative Impact on Surgical Precision and Patient Outcomes

The incorporation of artificial intelligence (Al) in robotic surgery is reshaping the surgical landscape,
fundamentally altering how procedures are planned, performed, and analysed. As detailed in the
methodology, Al-enhanced systems offer improvements across all stages of the surgical process such as
preoperative, intraoperative, and postoperative which are facilitating more precise, personalized, and
efficient surgeries. These Al-driven systems serve as valuable assistants to surgeons, offering real-time
feedback and decision support, thus enhancing the quality of care without undermining human expertise.
This collaborative approach between Al and surgeons addresses key challenges in surgery, especially in
intricate procedures where human precision can be limited, potentially reducing errors and improving
outcomes. Preoperatively, Al’s ability to analyse vast amounts of patient-specific data, including imaging
scans and physiological information, introduces a transformative element to surgical planning. By
generating highly detailed 3D models and simulating different surgical pathways, Al provides surgeons
with the ability to explore various strategies before making any incisions. This capability reduces
uncertainty and lowers the risk of complications by predicting challenges based on complex patient data
that might not be apparent through conventional methods. In particular, Al enhances risk assessment by
incorporating multiple factors, such as age, comorbidities, and previous medical history, providing a more
comprehensive analysis than traditional statistical tools. During the intraoperative phase, AI’s value is
particularly pronounced. Al systems are able to merge real-time data from robotic tools with advanced
visualization technologies, such as augmented reality (AR), giving surgeons better insights during
procedures. By adjusting surgical tool movements in real-time based on sensor feedback, Al minimizes
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the likelihood of unintended tissue damage and enhances the precision of the procedure. Surgeons
maintain full control over the operation, but AI’s continuous monitoring and adaptive adjustments allow
them to avoid potential errors that may be difficult for the human eye or hand to detect, such as subtle
variations in tissue or anatomical positioning. This partnership between surgeon and Al, with the surgeon
making decisions and the Al providing real-time optimization, greatly enhances the safety and
effectiveness of surgical interventions. Postoperative benefits of Al lie in its capacity for continuous
learning and feedback. Following a procedure, Al systems analyse the surgery by comparing the executed
plan with the intended pathways, highlighting any deviations or areas for improvement. These systems
also contribute to a growing knowledge base, compiling data from numerous surgeries to further refine
surgical techniques and predictive models for future use. This continuous learning process enables Al to
evolve, contributing to improved patient outcomes over time as the system adapts and refines its
algorithms based on past performance.

Challenges in Implementation and Adoption

Despite the promising advantages, several challenges and ethical considerations must be addressed for
Al-driven robotic surgery to reach its full potential. Issues surrounding patient data privacy, informed
consent, and responsibility in cases where Al-induced errors occur need clear resolution. As Al systems
become more involved in decision-making during surgery, it is critical to establish clear protocols
outlining the roles and responsibilities of both the Al system and the human surgeon. Furthermore,
regulatory frameworks governing the approval, implementation, and monitoring of Al-driven surgical
technologies must evolve to keep pace with these advancements. Ensuring patient safety while fostering
innovation will require updated policies and robust clinical validation.

Ethical Considerations and Human-Al Collaboration

The introduction of Al into the surgical domain raises important ethical questions. While our system is
designed to augment rather than replace human decision-making, the increasing autonomy of Al systems
in surgery may lead to concerns about the diminishing role of human surgeons. It is crucial to maintain a
balance where Al enhances surgical capabilities without compromising the essential human elements of
medical care, such as empathy and complex decision-making in unique patient scenarios. Our research
emphasizes the importance of viewing Al as a collaborative tool rather than a replacement for human
expertise. The most effective outcomes were observed when surgeons and Al systems worked in tandem,
combining the intuition and experience of human surgeons with the data-processing power and precision
of Al

The graph demonstrates the remarkable progression of Al in robotic surgery from 2005 to 2030,
highlighting both the annual number of Al-assisted surgeries and the cumulative total over time. There is
the depiction of a steady rise in the number of surgeries performed each year, growing from around 250 in
2005 to approximately 2000 by 2030. This continuous increase signifies the growing acceptance and
integration of Al technology within the field of surgery, reflecting how Al-enhanced systems are
becoming more widespread and trusted in clinical practice. Simultaneously, the curve shows a steadily
increasing cumulative number of surgeries, reaching about 7000 by 2030. This upward trend indicates
that the overall adoption of Al in robotic surgeries is accelerating, as more healthcare providers and
surgeons embrace the advantages Al offers throughout the surgical process. This growth aligns with the
transformative impact Al is having in various phases of surgery. In the preoperative stage, Al-driven
systems enable surgeons to analyse complex patient data, perform detailed 3D modeling, and simulate
surgical procedures, contributing to better planning and risk reduction. In the intraoperative phase, Al's
real-time data processing and integration with advanced visualization tools, such as augmented reality
(AR), improve precision and efficiency, leading to greater success in surgeries. Finally, in the
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postoperative phase, Al continues to learn and refine surgical techniques by analysing outcomes,
contributing to the cumulative rise in cases as the technology evolves and improves patient outcomes over
time. Shown in Graph 1.

Advancement of Al in Robotic Surgery (2005-2030)
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Graph 1: Growth of Al-assisted robotic surgeries from 2005 to 2030, showing annual and cumulative cases.

V. Future Prospects

The evolution of Al-enhanced robotic surgery points towards a paradigm shift in medical intervention,
where the boundaries between human expertise and machine intelligence blur into a symbiotic
relationship. As we look ahead, the evolution of Al in this domain promises to redefine surgical precision
and accessibility on a global scale. Emerging research will likely focus on developing adaptive Al
systems capable of real-time learning during procedures. These advanced algorithms could potentially
recognize and respond to unique anatomical variations or unexpected complications with superhuman
speed and accuracy. This capability might pave the way for Al to take on more autonomous roles in
certain routine procedures, freeing surgeons to focus on the most complex aspects of operations. The
integration of quantum computing with Al in robotic surgery could lead to unprecedented breakthroughs
in processing power and predictive capabilities.

Quantum-enhanced Al might analyse vast multidimensional datasets in real-time, offering insights that
were previously unattainable. This could revolutionize preoperative planning, allowing for the simulation
of countless surgical scenarios in seconds and identifying optimal approaches with extraordinary
precision. Advancements in brain-computer interfaces (BCIs) may enable direct neural connections
between surgeons and Al-driven robotic systems. This seamless melding of human intuition and machine
precision could create a new paradigm of surgical control, where thoughts are instantly translated into
precise robotic movements, enhanced by Al's analytical capabilities. The development of nanoscale
robotic systems guided by Al opens up possibilities for minimally invasive procedures at the cellular
level. These Nano robots, navigating through the body's systems with Al-driven precision, could perform
targeted drug delivery, microsurgery, or even genetic modifications, heralding a new era of personalized
medicine. As these technologies mature, we may witness the emergence of Al-driven surgical ecosystems
that extend far beyond the operating room. These systems could encompass everything from initial
diagnosis to long-term post-operative care, creating a continuous loop of data-driven healthcare
optimization. This holistic approach could dramatically improve patient outcomes while reducing the
overall burden on healthcare systems.

The ethical landscape surrounding Al in surgery will undoubtedly evolve, potentially leading to new legal
and philosophical frameworks. Questions of accountability, informed consent, and the nature of medical
expertise in an Al-augmented world will need to be addressed. This may necessitate the development of
new specialties at the intersection of medicine, ethics, and Al, ensuring that technological advancements
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align with human values and societal needs. Looking further ahead, the convergence of Al-driven robotic
surgery with space exploration technologies could play a crucial role in enabling long-duration space
missions. Autonomous surgical systems capable of operating in zero-gravity environments and handling
the unique medical challenges of space travel may become essential for the future of human space
colonization. As we stand on the brink of these transformative advancements, the future of Al in robotic
surgery holds the promise of not just incremental improvements, but a fundamental reimagining of
surgical intervention. This evolution has the potential to democratize access to world-class surgical care,
transcend current limitations of human physiology, and open new frontiers in our understanding of health
and the human body.

V1. Conclusion

Artificial intelligence (Al) is driving a major transformation in modern medicine through robotic surgery.
Al-based solutions have the potential to significantly increase surgical accuracy, decrease invasiveness,
and improve patient outcomes. Al systems may forecast possible issues, suggest the best surgical
methods, and offer in-the-moment assistance during operations by evaluating enormous volumes of data.
Autonomous surgical systems development is one of the most intriguing uses of Al in robotic surgery.
With the smallest amount of human participation required, these technologies can complete difficult
surgical operations, decreasing the possibility of human error and increasing productivity. The
introduction of remote surgery, made feasible by robotic devices driven by Al, is another amazing
advantage. This fills the healthcare gap between urban and rural areas by enabling the provision of highly
specialized surgical care to patients in underserved or distant areas. These solutions guarantee that
patients in remote regions can receive high-quality medical care by giving them access to modern surgical
knowledge. Although the benefits seem good, there are still obstacles to overcome, including high costs,
ethical concerns, and the need for more research. Still, there is great potential to revolutionize healthcare
due to the continued advancement of Al in robotic surgery. We may anticipate much more inventive and
useful uses of technology as it develops, which will further transform medicine and enhance surgical
results as well as patient care in general.
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