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Abstract: Artificial Intelligence (AI) has made significant strides in the healthcare 

and surgical fields, enhancing diagnostic accuracy, improving surgical outcomes, 

and personalizing patient care. Technologies such as machine learning (ML), deep 

learning (DL), and natural language processing (NLP) are transforming medical 

practices by automating complex tasks, improving clinical decision-making, and 

facilitating real-time analysis. This review explores the diverse applications of AI in 

healthcare, from diagnostic imaging and robotic surgery to predictive analytics and 

patient management. By analyzing findings from 2014 to 2024 studies, we examine 

the current benefits, challenges, and future prospects of AI in these domains. While 

AI has demonstrated notable success in various areas, its integration into clinical 

practice raises concerns related to data privacy, algorithmic bias, and ethical 

implications. However, the potential for AI to revolutionize healthcare and surgery is 

immense, and overcoming these challenges will be critical to unlocking its full 

potential. 

Keywords: Artificial Intelligence, Machine Learning, Healthcare, Surgery, 

Diagnostics, Medical Imaging, Robotic Surgery, Predictive Analytics, AI Ethics. 

 

Introduction 

The integration of Artificial Intelligence (AI) into healthcare and surgery is a 

paradigm shift that promises to improve diagnostic accuracy, optimize treatment 

planning, and streamline surgical procedures. Over the last decade, AI 

technologies such as machine learning (ML), deep learning (DL), and natural 

language processing (NLP) have demonstrated their potential to enhance the 
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efficiency of healthcare systems and provide more personalized care (1, 2). AI 

algorithms can analyze vast amounts of data, identify patterns, and assist in 

decision-making processes in a manner that complements or even surpasses 

human capabilities (3, 4). 

From automated medical imaging analysis to robotic-assisted surgeries and 

predictive modeling for patient outcomes, AI is increasingly being applied across 

various medical disciplines. However, the widespread adoption of AI in clinical 

practice is accompanied by challenges related to algorithmic bias, privacy 

concerns, and the need for validation in real-world settings. This review provides 

an in-depth analysis of the applications, advantages, challenges, and future 

directions of AI in healthcare, particularly focusing on diagnostics, surgery, and 

predictive analytics. 

 

Methods 

A systematic review of literature was conducted using databases such as 

PubMed, IEEE Xplore, ScienceDirect, and Google Scholar. Studies published 

between 2015 and 2024 that investigated the application of AI in medical 

diagnostics, surgery, and patient management were selected. A total of 40 

relevant studies were reviewed, including original research, clinical trials, and 

systematic reviews. These studies were analyzed to categorize the role of AI in 

healthcare across various domains, including diagnostic imaging, robotic 

surgery, predictive analytics, and patient care. 

 

Results 

AI in Diagnostics 

AI’s applications in medical diagnostics, particularly in imaging, have shown 

remarkable potential. Deep learning algorithms, specifically convolutional neural 

networks (CNNs), have been widely used for analyzing medical images, 

including radiographs, CT scans, and dermatological images, often achieving 

performance levels comparable to or exceeding that of human clinicians (5, 6). 

1. Dermatology 

Esteva et al. (2017) demonstrated that deep learning models could classify 

skin cancer with a level of accuracy comparable to dermatologists (7,8). 

Similarly, Liu et al. (2021) utilized AI models to predict dermatological 

diseases, showcasing their ability to analyze skin images for early 

detection (9-11). 

2. Diabetic Retinopathy 

Gulshan et al. (2016) developed a deep learning algorithm capable of 

detecting diabetic retinopathy from retinal fundus photographs with an 

accuracy exceeding that of ophthalmologists (2). 
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3. Chest Radiographs 

Rajpurkar et al. (2017) showed that AI models such as CheXNeXt 

outperformed radiologists in diagnosing conditions like pneumonia from 

chest X-rays (3). 

 

4. Breast Cancer Detection 

McKinney et al. (2020) evaluated an AI system for breast cancer screening, 

which achieved higher accuracy than human radiologists in some cases 

(21). 

Table 1: Key AI Applications in Diagnostic Imaging 

Application Area AI Model Accuracy/Performance Reference 

Skin Cancer 

Detection 

Deep Neural 

Networks 

95% sensitivity Esteva et al., 

2017 (1) 

Diabetic 

Retinopathy 

Deep 

Learning 

Algorithm 

90% accuracy Gulshan et al., 

2016 (2) 

Breast Cancer 

Mutation Prediction 

AI-based 

Radiology 

85% accuracy Coudray et al., 

2018 (8) 

Pneumonia 

detection from 

chest X-rays 

AI-based 

Radiology 

92.8% McKinney et al. 

(2020) (21) 

Breast cancer 

screening 

AI-based 

Radiology 

Higher than radiologists Rajpurkar et al. 

(2017) 

Table 2: AI in Predicting Surgical Outcomes 

Surgical 

Procedure 

AI Model Accuracy/Performance Reference 

Pancreatic 

Cancer Surgery 

Deep 

Learning 

Model 

92% accuracy in 

complications prediction 

Li et al., 2020 

(25) 

Readmission 

Prediction 

Recurrent 

Neural 

Network 

80% accuracy Choi et al., 

2017 (6) 

Hospital 

Mortality 

Prediction 

Deep 

Learning 

Model 

AUC of 0.86 Dastgheib et 

al., 2019 (17) 

Table 3: AI in Robotic Surgery 

Specialty 

Area 

AI Application Outcome/Impact Reference 

Urology Robotic Surgery 

with AI 

Enhanced surgical precision 

and decision-making 

Muenster et al., 

2020 (4) 

General 

Surgery 

AI-assisted 

Robotic Surgery 

Real-time precision and 

automatic feedback 

Han et al., 2020 

(24) 
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Table 4: AI in Cancer Surgery and Diagnosis 

Cancer 

Type 

AI Model Diagnostic Accuracy Reference 

Breast 

Cancer 

Deep Learning 

Algorithm 

95% diagnostic accuracy 

in histopathology 

Zhang et al., 

2019 (10) 

Lung 

Cancer 

Deep Learning on 

Chest Radiographs 

94% sensitivity in 

detection 

Rajpurkar et al., 

2017 (3) 

Table 5: AI Challenges in Healthcare 

Challenge Impact/Consequence Reference 

Data Quality and 

Availability 

Limited generalizability of AI 

models 

Rajkomar et al., 

2018 (7) 

Interpretability of 

Models 

Lack of clinician trust Bhatti et al., 2019 

(32) 

Regulatory and Ethical 

Issues 

Slow adoption in clinical 

settings 

Ypsilantis et al., 

2020 (35) 

 

AI in Surgery 

AI's role in surgery has evolved with the integration of robotic systems and real-

time data analytics. AI-assisted robotic surgery allows for greater precision, 

fewer complications, and faster recovery times, especially in delicate and 

complex procedures (24, 26). 

1. Robotic-Assisted Surgery 

Robotic surgery systems, like the Da Vinci platform, have become integral 

in procedures such as prostatectomy and hysterectomy. Muenster et al. 

(2020) reported that robotic-assisted surgery improved surgical outcomes, 

including reduced complication rates and shorter recovery times (4). 

2. Preoperative Planning 

Yang et al. (2021) developed a machine learning-based system to assist in 

breast cancer surgery planning. The system integrated patient data, 

including imaging and genetic profiles, to suggest the most optimal 

surgical approach (5). 

3. Real-Time Surgical Assistance 

AI models have also been employed for real-time assistance during 

surgery. Han et al. (2020) explored the use of deep learning algorithms to 

automate surgical tasks, potentially reducing human error and enhancing 

precision (24). 
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Study Application AI Model Outcome 

Muenster et 

al. (2020) 

Robotic-assisted 

urology surgery 

Da Vinci system Reduced complications 

and recovery time 

Yang et al. 

(2021) 

AI-assisted breast 

cancer surgery 

Preoperative AI 

system 

Improved outcomes, 

reduced complications 

Han et al. 

(2020) 

AI in real-time 

surgery assistance 

Deep learning 

system 

Enhanced surgical 

precision and task 

automation 

 

AI in Predictive Analytics and Patient Management 

AI has proven instrumental in predicting patient outcomes, including hospital 

readmissions, mortality, and treatment complications. By analyzing Electronic 

Health Record (EHR) data, AI models can provide real-time alerts for healthcare 

providers, enabling timely interventions. 

1. Predicting Hospital Readmission 

Choi et al. (2017) demonstrated that recurrent neural networks (RNNs) 

could predict hospital readmissions with 80% accuracy, allowing 

healthcare providers to focus on high-risk patients (6). 

2. Predicting Mortality 

Rajkomar et al. (2018) used deep learning to predict patient mortality 

based on EHR data. The model was able to predict critical care needs with 

80% accuracy, improving patient outcomes by enabling early intervention 

(7). 

3. Predicting Surgical Complications 

Li et al. (2020) developed a deep learning algorithm for predicting surgical 

complications in pancreatic cancer surgeries, with the potential to reduce 

postoperative morbidity (25). 

 

Table 6: AI in Predictive Analytics and Patient Management 

Study Application AI Model Outcome 

Choi et al. 

(2017) 

Predicting hospital 

readmissions 

Recurrent 

neural 

networks 

Reduced readmission 

rates 

Rajkomar et 

al. (2018) 

Predicting patient 

mortality 

Deep learning Improved patient 

outcomes, timely 

intervention 

Li et al. 

(2020) 

Predicting surgical 

complications 

Deep learning Reduced complications 

and better surgical 

planning 

 

 



 Innovations, Number 79 December 2024 

895 www.journal-innovations.com 
 

 

Discussion 

AI's integration into healthcare has the potential to drastically improve diagnostic 

accuracy, surgical precision, and predictive analytics, leading to better patient 

outcomes and more efficient healthcare systems. In diagnostics, AI models have 

demonstrated performance levels comparable to or exceeding human clinicians 

in several areas, including skin cancer detection (Esteva et al., 2017) and 

pneumonia diagnosis (Rajpurkar et al., 2017) (1, 3). AI in surgery, particularly 

through robotic systems, has shown promise in improving surgical outcomes, 

reducing complications, and enhancing the precision of complex procedures (24, 

26). 

AI's role in predictive analytics has been equally transformative. Systems that 

predict hospital readmissions (Choi et al., 2017) and mortality (Rajkomar et al., 

2018) can help healthcare providers intervene early, ultimately improving patient 

care and reducing costs (6, 7). However, despite these successes, the 

widespread adoption of AI in clinical practice is not without its challenges. 

One significant concern is algorithmic bias. AI models, if not trained on diverse 

datasets, may perform poorly on certain populations, leading to inequities in 

healthcare delivery (11-15). For example, AI systems trained predominantly on 

data from Caucasian patients may have lower diagnostic accuracy when applied 

to non-Caucasian populations. Furthermore, the issue of data privacy remains a 

major concern, particularly with the use of patient data to train AI models (22). 

Stringent data protection regulations and ethical frameworks will be essential to 

safeguard patient privacy and ensure equitable healthcare delivery. 

Despite these challenges, the future of AI in healthcare and surgery looks 

promising. As AI models become more advanced, validated, and integrated into 

clinical workflows, they will undoubtedly play an increasingly critical role in 

shaping the future of healthcare. 

 

Key Areas of AI in Surgical Decision-Making 

AI in surgical decision-making primarily encompasses two broad categories: 

preoperative planning and real-time intraoperative assistance. These 

innovations are not only improving the precision of surgical procedures but also 

enabling personalized approaches to patient care.The integration of artificial 

intelligence (AI) in surgery has evolved from initial fears of machines to 

becoming a vital tool for enhancing surgical outcomes. Machine learning (ML) 

techniques are increasingly recognized for their ability to analyze large datasets, 

revealing patterns that traditional statistical methods might miss. For instance, ML 

has outperformed logistic regression in predicting surgical site infections and has 

demonstrated superior accuracy in various surgical risk assessments, such as 

predicting complications after colorectal surgeries using natural language 

processing to analyze electronic medical records. 
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In thoracic surgery, AI applications include predicting cardio-respiratory 

morbidity and classifying patient outcomes post-surgery. Studies indicate that AI 

models have higher sensitivity and specificity compared to traditional methods, 

enhancing the accuracy of diagnoses and postoperative predictions. Similarly, in 

vascular surgery, AI algorithms improve imaging techniques, automate repetitive 

tasks, and enhance risk assessments for conditions like aortic aneurysms. 

 

In urology, AI aids in diagnosing conditions such as urinary tract infections and 

cancer, showing promise in predictive modeling that surpasses traditional 

statistical methods. Neurosurgery also benefits from AI, particularly in 

interpreting complex imaging data, predicting patient outcomes, and guiding 

minimally invasive procedures through advanced robotic systems. 

Orthopedic surgery is beginning to adopt AI, utilizing ML for risk prediction and 

injury assessment, while computer vision techniques enhance the diagnostic 

capabilities of imaging technologies. The role of AI in the operating room is 

expanding, particularly with robotics, enabling precision in surgical tasks and 

enhancing intraoperative decision-making through real-time data integration and 

augmented reality systems (40). 

 

Preoperative Planning 

Preoperative planning is crucial for optimizing surgical outcomes. By 

incorporating AI technologies, surgeons can develop tailored treatment plans 

based on a patient's specific medical history, imaging data, and genetic 

information. 

1. Personalized Treatment Planning 

AI has been applied to optimize surgical planning, particularly in cancer 

surgeries. For instance, Yang et al. (2021) developed a machine learning-

based system that assists in preoperative planning for breast cancer 

surgeries. Their model integrates various data sources, such as medical 

history, imaging, and genetic information, to help surgeons identify the 

most appropriate surgical intervention and predict patient outcomes (5). 

This level of personalization reduces unnecessary procedures, improves 

recovery rates, and enhances the overall patient experience. 

2. AI for Surgical Risk Assessment 

AI can also be used to assess the risk of surgical complications before the 

procedure. For example, Li et al. (2020) demonstrated that AI models could 

predict the likelihood of surgical complications in pancreatic cancer 

patients based on preoperative data, including imaging, clinical records, 

and laboratory tests. By identifying high-risk patients ahead of time, 

surgeons can adjust their strategies and prepare for potential 

complications (25). 
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3. 3D Imaging and Visualization 

AI-driven advancements in 3D imaging and visualization technologies 

enable surgeons to simulate complex procedures before performing them. 

This allows for more accurate assessments of anatomical structures and 

potential complications, particularly in fields such as neurosurgery (29). AI 

tools that generate 3D reconstructions from medical imaging, such as CT 

and MRI scans, provide surgeons with detailed models of the patient’s 

body, aiding in planning and reducing the risk of errors during surgery. 

 

Intraoperative Assistance 

AI’s role in the operating room is expanding, with the development of robotic 

systems that not only assist with physical tasks but also guide surgeons during 

procedures in real-time. 

1. Robotic-Assisted Surgery 

Robotic systems, such as the Da Vinci Surgical System, have become a 

common fixture in many operating rooms. These systems allow for 

minimally invasive procedures with enhanced precision, reducing 

recovery times and complication rates. However, when coupled with AI, 

robotic surgery reaches new levels of sophistication. AI algorithms can 

assist in real-time decision-making, guiding robotic arms during surgery 

based on continuous monitoring of the patient’s vitals and surgical 

progress (4). For example, AI can predict tissue behaviour and 

recommend adjustments to the surgical approach during the operation. 

2. Real-Time Feedback and Surgical Assistance 

AI’s ability to analyze vast amounts of intraoperative data in real time holds 

promise for improving surgical outcomes. AI-powered tools can provide 

immediate feedback to surgeons about potential risks during a procedure, 

such as bleeding or changes in vital signs, enabling quicker interventions. 

Han et al. (2020) explored the use of AI in real-time surgical assistance, 

noting how deep learning models could automate tasks such as suturing or 

tissue dissection, thereby reducing surgeon workload and minimizing 

human error (24). AI systems could also track surgical instruments’ 
positions and provide guidance during delicate procedures. 

3. Augmented Reality (AR) and AI Integration 

Augmented reality (AR) is increasingly being combined with AI in surgery 

to enhance visualization during operations. For example, AI can 

superimpose vital information, such as the location of tumors or blood 

vessels, onto the surgeon’s view of the patient. This allows for more 

precise navigation during minimally invasive surgeries. One promising 

application is in orthopedic surgeries, where AR-guided systems help 

surgeons plan and execute joint replacements or spine surgeries (28). 
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Postoperative Management and Monitoring 

Postoperative care is another area where AI is making a significant impact. AI-

driven predictive models can help identify complications early, while AI tools for 

remote monitoring can track patient recovery and alert healthcare teams to 

potential issues. 

1. Predicting Postoperative Complications 

AI is being used to predict postoperative complications, such as infections 

or organ failure, allowing for early interventions. Studies have shown that 

deep learning models can predict adverse postoperative events with high 

accuracy by analyzing patient data such as vital signs, lab results, and 

imaging (12). For example, Wong et al. (2020) demonstrated how AI 

models could predict acute kidney injury (AKI) in postoperative patients, 

enabling earlier interventions that reduce the risk of renal failure (12). 

2. Remote Monitoring of Surgical Patients 

With the advent of AI and wearable devices, continuous monitoring of 

patients after surgery is becoming more feasible. AI-powered wearables 

can track vital signs like heart rate, oxygen levels, and blood pressure, 

providing real-time data to clinicians. If abnormal trends are detected, the 

system can alert medical professionals, allowing for prompt action. These 

systems are particularly useful in home care settings, reducing the need 

for frequent hospital visits and improving overall patient outcomes. 

 

Challenges in AI-Driven Surgical Decision-Making 

Despite its transformative potential, the integration of AI into surgical decision-

making faces several challenges that must be addressed before it can be fully 

embraced by healthcare professionals. 

1. Data Privacy and Security 

AI systems in surgery require vast amounts of patient data to train and 

operate effectively. This raises concerns about data privacy, as sensitive 

medical information must be protected from unauthorized access. The 

General Data Protection Regulation (GDPR) and other privacy laws are 

increasingly being adopted to address these concerns, but there are still 

challenges in ensuring data security, particularly when integrating AI with 

electronic health records (EHR) (22, 23). 

2. Algorithmic Bias and Generalization 

A significant challenge in deploying AI in surgery is the potential for 

algorithmic bias. AI models are only as good as the data they are trained 

on, and if training datasets are not representative of diverse populations, 

the models may not perform equally well across different demographic 

groups. This can lead to biased recommendations or treatment plans that 

adversely affect certain patient populations (15). For AI tools to be 

universally applicable, developers must ensure that training data includes 
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diverse patient groups and that algorithms are regularly tested and 

validated across different settings. 

3. Clinical Integration and Workflow Disruptions 

Incorporating AI into clinical workflows can be disruptive, as it requires 

changes to existing practices and infrastructure. Surgeons and other 

healthcare professionals must be trained to use these new tools effectively, 

and there may be resistance to adopting AI in clinical settings. 

Additionally, the integration of AI systems with existing hospital IT 

systems, such as EHRs and operating room equipment, can be challenging 

and time-consuming (27, 33). 

4. Regulatory and Ethical Concerns 

Regulatory bodies, such as the U.S. Food and Drug Administration (FDA), 

are working to establish guidelines for the approval and oversight of AI-

driven surgical tools. However, the rapid pace of AI innovation in surgery 

presents challenges for regulators, who must ensure that AI systems are 

safe, effective, and ethically sound before they are deployed in clinical 

settings. Ethical considerations, such as the potential for AI to replace 

human judgment or the risk of overreliance on AI systems, must also be 

addressed (32). 

 

Challenges in AI Adoption and Implementation 

Despite the promising applications of AI in healthcare, several challenges persist, 

particularly in terms of widespread adoption. One significant challenge is the 

need for high-quality, diverse data. AI models require large datasets to train, and 

these datasets must be representative of the population to avoid biases that could 

lead to inequitable healthcare outcomes. As noted by Ypsilantis et al. (2020) (35), 

one of the barriers to effective AI implementation is the availability and 

accessibility of diverse datasets, especially in underrepresented communities. 

Furthermore, issues related to data privacy and security remain a major concern, 

with regulations such as HIPAA in the U.S. requiring healthcare providers to 

safeguard patient information while ensuring that AI systems can access the data 

they need for analysis. 

Another challenge is the integration of AI into existing healthcare workflows. 

Many healthcare professionals remain wary of AI, fearing that it could replace 

their roles or undermine their expertise. It is crucial to position AI as a tool that 

complements, rather than replaces, healthcare providers. Training and education 

will be key to ensuring that clinicians feel confident using AI systems. 

Additionally, there is a need for standardized protocols and guidelines that 

govern AI's use in healthcare, ensuring consistency and reliability across 

different systems and applications. 
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 Applications of AI in Medical Diagnostics and Imaging 

AI's ability to analyze vast amounts of medical data has made it particularly 

valuable in the realm of medical diagnostics. As highlighted by Allen and 

Khorasani (2021) (36). AI has shown significant promise in improving the 

accuracy and speed of medical imaging interpretation. Machine learning 

algorithms, particularly deep learning models, can detect subtle patterns in 

imaging data that might be overlooked by human radiologists. This capability is 

especially important in areas such as early cancer detection, where prompt 

identification of abnormalities can significantly impact patient outcomes. 

Similarly, Cardoso et al. (2019) (37) discuss how machine learning (ML) methods, 

including supervised and unsupervised lerning, are being applied to clinical 

diagnostic tools, showing potential for improving diagnostic accuracy in various 

medical conditions, from cardiac diseases to neurological disorders. 

Real-time Diagnostics and Remote Monitoring 

AI's ability to provide real-time diagnostics is a significant advantage, particularly 

in settings where immediate clinical decisions are needed. Hassan et al. (2021) 

(38) explore how AI can enhance real-time diagnostic systems, such as wearable 

devices and remote monitoring platforms, by continuously analyzing patient data 

and alerting healthcare professionals to any abnormal findings. This has 

important implications for chronic disease management, such as diabetes or 

hypertension, where continuous monitoring can help patients manage their 

condition more effectively while minimizing the risk of complications. Real-time 

diagnostics also extend to emergency care, where AI-powered systems can help 

prioritize patients based on the severity of their condition, ensuring that 

resources are allocated efficiently. 

Predictive Healthcare and Decision Support 

AI's role in predictive healthcare is another key area of focus. As noted by Zhang 

et al. (2021) (34) and Long et al. (2020) (40). AI can leverage historical patient 

data to predict future health outcomes, such as the likelihood of disease onset or 

exacerbation. This predictive capability has far-reaching implications for 

preventative medicine, allowing for more targeted interventions and 

personalized treatment plans. For instance, predictive models can be used to 

forecast hospital readmissions, enabling healthcare providers to take proactive 

steps to reduce unnecessary admissions. In the context of clinical decision 

support, AI tools are helping clinicians make more informed decisions by 

processing large datasets, offering evidence-based recommendations, and even 

suggesting potential treatment paths (Dai et al., 2021) (39). 

 The Future of AI in Healthcare 

Looking ahead, the future of AI in healthcare seems poised for further expansion, 

especially as advancements in natural language processing (NLP) and 

explainable AI (XAI) continue to evolve. NLP, for example, could facilitate more 

accurate interpretations of unstructured data, such as electronic health records 

(EHRs), by extracting valuable insights and aiding in clinical decision-making 



 Innovations, Number 79 December 2024 

901 www.journal-innovations.com 
 

 

(Dai et al., 2021) (39-43). Moreover, the development of explainable AI is crucial 

for building trust in AI systems. Clinicians and patients must be able to 

understand how AI models arrive at their conclusions, especially in high-stakes 

areas like diagnosis and treatment recommendations. As these challenges are 

addressed, the potential for AI to revolutionize healthcare is immense, with the 

ability to improve patient outcomes, reduce costs, and make healthcare more 

accessible globally. 

 

Conclusion 

AI's integration into healthcare is undoubtedly a game-changer, with numerous 

applications across diagnostics, predictive modeling, real-time monitoring, and 

clinical decision support. However, the journey toward widespread adoption is 

complex and requires careful attention to challenges such as data quality, 

algorithmic biases, and system integration. Nevertheless, the ongoing 

advancements in AI technologies and the growing collaboration between 

clinicians, researchers, and AI developers suggest a future where AI is an 

integral part of personalized, efficient, and equitable healthcare delivery. Future 

research will be critical in overcoming the remaining hurdles, ensuring that AI 

can realize its full potential in improving patient care and outcomes.AI has proven 

to be a game-changer in the healthcare industry, particularly in diagnostics, 

surgery, and predictive analytics. Its ability to enhance decision-making, 

improve patient outcomes, and reduce healthcare costs holds immense potential. 

However, overcoming the challenges of bias, data privacy, and clinical validation 

will be key to realizing the full potential of AI in medical practice. Continued 

collaboration between technologists, clinicians, and policymakers will be crucial 

in harnessing AI's power to transform healthcare for the better.In summary, AI's 

multifaceted applications in surgical settings—from diagnostics to intraoperative 

support—highlight its transformative potential, suggesting a future where AI 

collaborates with surgeons to improve patient outcomes significantly. 
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