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Abstract 

Artificial intelligence (AI) is rapidly transforming healthcare by augmenting the accuracy, efficiency, and 

personalization of diagnostics, treatment planning, and patient management. Leveraging techniques such 

as deep learning, natural language processing, and reinforcement learning, AI‑driven systems can detect 

patterns in complex, multimodal data from electronic health records and genomic sequences to radiological 

images and continuous real‑time sensor streams that often elude human clinicians. Recent breakthroughs 

have improved the early detection of diseases like diabetic retinopathy and various cancers, optimized 

therapeutic regimens through predictive analytics, and enabled proactive, home‑based monitoring that 

reduces hospital readmissions. Nonetheless, the integration of AI into clinical workflows raises challenges 

surrounding algorithmic fairness, data privacy, model interpretability, and regulatory compliance. This 

paper provides a comprehensive examination of current AI applications in healthcare, evaluates empirical 

evidence of their clinical impact, and proposes a methodological framework for future research and 

deployment. By synthesizing the latest interdisciplinary literature, presenting a mixed‑methods evaluation 

of an AI‑enabled diagnostic support tool, and discussing implications for stakeholders, the study 

underscores AI’s potential to revolutionize patient care while outlining critical considerations to ensure 

ethical and equitable implementation. 

Keywords: Artificial intelligence, Healthcare, Medical diagnostics, Predictive analytics, Patient care, Machine 

learning, Deep learning, Clinical decision support, Digital health, Ethics 
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Introduction  

The integration of Artificial Intelligence (AI) into healthcare systems marks a significant paradigm shift in 

how medical services are delivered, accessed, and managed. Healthcare, traditionally reliant on human 

expertise and labor-intensive processes, is being transformed by AI technologies that offer data-driven 

insights, automated decision-making, and intelligent support systems (Topol, 2019). From assisting 

radiologists in interpreting complex imaging scans to powering chatbots that offer preliminary health 

advice, AI is redefining the contours of clinical practice. These innovations are not merely automating 

routine tasks; they are enhancing the precision, personalization, and accessibility of care. 

The demand for smarter healthcare solutions is driven by global challenges such as aging populations, a 

rise in chronic diseases, unequal access to medical services, and escalating costs (Jiang et al., 2017). In 

response, AI-powered tools are being developed to augment diagnostics, predict patient outcomes, 

recommend treatments, and even engage patients in their own care. Machine learning algorithms, for 

instance, can analyze vast volumes of data from electronic health records (EHRs), wearable devices, and 

medical literature to identify correlations and anomalies that human practitioners might overlook. 

Moreover, the COVID-19 pandemic has catalyzed the adoption of AI in healthcare, showcasing its utility 

in tasks such as contact tracing, drug discovery, patient triage, and resource allocation (Vaishya et al., 2020). 

However, the rapid proliferation of AI solutions also raises concerns regarding data privacy, algorithmic 

transparency, regulatory oversight, and healthcare equity. While AI has the potential to enhance clinical 

outcomes and operational efficiency, its implementation must be guided by rigorous ethical and technical 

frameworks to ensure trustworthiness and fairness. 

This paper aims to explore the transformative role of AI in revolutionizing diagnostics, treatment planning, 

and patient care. It begins with a comprehensive review of the current literature on AI applications in 

healthcare, followed by a methodology section outlining the research approach. The results and discussion 

sections analyze the practical impacts of AI systems in various clinical settings, and the paper concludes by 

identifying future research directions and acknowledging key challenges and opportunities. By doing so, 

the study seeks to provide a holistic understanding of how AI is reshaping modern medicine. 

Literature Review  

The incorporation of Artificial Intelligence (AI) into healthcare has generated considerable academic and 

industry interest over the past decade. A wide array of studies has explored the use of AI algorithms in 

diagnostics, treatment planning, patient monitoring, and administrative processes. This section synthesizes 
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the key findings and themes from recent scholarly work, emphasizing both the advancements and 

challenges in applying AI across various domains of healthcare. 

AI in Medical Diagnostics 

One of the most impactful areas of AI application is medical diagnostics. Machine learning and deep 

learning algorithms have demonstrated exceptional performance in interpreting medical imaging, including 

X-rays, MRI scans, and CT scans. For example, Esteva et al. (2017) developed a deep convolutional neural 

network that achieved dermatologist-level accuracy in classifying skin cancer lesions. Similarly, Rajpurkar 

et al. (2017) introduced CheXNet, a deep learning model capable of diagnosing pneumonia from chest X-

rays with higher accuracy than human radiologists. These studies highlight AI’s potential in improving early 

detection, reducing diagnostic errors, and alleviating clinician workload. 

AI in Treatment Planning and Personalized Medicine 

AI is also playing a pivotal role in personalized treatment planning. Predictive analytics can evaluate a 

patient’s medical history, genetic profile, and current health status to suggest optimal therapeutic 

interventions. For instance, IBM’s Watson for Oncology has been used to recommend cancer treatment 

options by comparing patient data with a vast corpus of clinical literature and trial data (Somashekhar et 

al., 2018). Reinforcement learning models have further been employed to fine-tune chemotherapy dosing 

strategies, as illustrated by Nemati et al. (2016) in intensive care unit (ICU) settings. Such applications 

enhance precision medicine by offering data-informed, tailored care pathways. 

AI in Patient Monitoring and Remote Care 

The integration of AI with Internet of Things (IoT) devices and wearable technologies enables real-time 

patient monitoring and proactive care. Wearables equipped with AI algorithms can detect irregular heart 

rhythms, monitor blood glucose levels, or even predict seizures in epilepsy patients (Clifford et al., 2021). 

AI-powered chatbots and virtual assistants also support chronic disease management by engaging patients, 

reminding them to take medication, and providing guidance based on symptom tracking (Bickmore et al., 

2018). These innovations are especially beneficial in remote or underserved areas where healthcare 

resources are limited. 

Administrative and Operational Efficiency 

Beyond clinical applications, AI contributes to healthcare efficiency by automating administrative tasks 

such as billing, coding, and appointment scheduling. Natural language processing (NLP) systems have been 

developed to extract relevant data from unstructured clinical notes, improving documentation accuracy and 
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interoperability of EHRs (Shickel et al., 2018). AI tools also assist hospitals in optimizing resource 

allocation and reducing patient wait times through predictive modeling of admission and discharge rates 

(Sendak et al., 2020). 

Challenges and Ethical Considerations 

Despite its promise, the deployment of AI in healthcare is not without challenges. One major concern is the 

“black-box” nature of many AI models, which lack explainability and transparency. Clinicians and patients 

may be hesitant to trust AI-generated recommendations without clear justification (Rudin, 2019). Data 

quality and bias also pose significant threats; AI systems trained on skewed datasets may perpetuate health 

disparities and deliver suboptimal outcomes for underrepresented populations (Obermeyer et al., 2019). 

Furthermore, the use of sensitive health data necessitates robust data governance frameworks to ensure 

privacy, consent, and compliance with regulations like HIPAA and GDPR. 

Summary 

The literature reveals that AI is making substantial contributions to healthcare by enhancing diagnostic 

accuracy, supporting personalized treatment, enabling continuous patient monitoring, and streamlining 

administrative operations. However, the successful integration of AI into clinical practice requires 

addressing ethical, legal, and technical barriers. There is a growing consensus that multidisciplinary 

collaboration among data scientists, clinicians, ethicists, and policymakers is essential for realizing the full 

potential of AI in a safe, equitable, and sustainable manner. 

Methodology 

This study adopts a mixed-methods research design to investigate the role of Artificial Intelligence (AI) in 

transforming healthcare, particularly in the domains of diagnostics, treatment, and patient care. The 

methodology comprises two components: a systematic literature review and a qualitative case study 

analysis. Together, these approaches provide both breadth and depth in understanding the current landscape, 

applications, and implications of AI in healthcare settings. 

Systematic Literature Review 

The literature review was conducted using a structured search strategy across multiple academic databases, 

including PubMed, IEEE Xplore, ScienceDirect, and Google Scholar. Keywords such as “artificial 

intelligence in healthcare,” “machine learning diagnostics,” “AI patient monitoring,” and “predictive 

analytics in medicine” were used to filter relevant peer-reviewed articles published between 2015 and 2024. 

Inclusion criteria involved studies that presented empirical evidence of AI applications in clinical 
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environments, detailed methodological frameworks, and reported outcomes related to patient care or 

operational efficiency. Studies with insufficient data, purely theoretical discussions, or non-healthcare 

domains were excluded. 

A total of 115 articles were initially identified, of which 38 met all inclusion criteria after title, abstract, and 

full-text screening. These studies were analyzed and categorized based on their application area: 

diagnostics, treatment planning, patient monitoring, and administrative operations. Key variables extracted 

from each study included AI technique used, healthcare domain, dataset characteristics, evaluation metrics, 

and observed benefits or limitations. 

Qualitative Case Study 

To complement the literature review and provide real-world insights, a qualitative case study was conducted 

on a hospital-based implementation of an AI-assisted diagnostic support tool. The selected case involved a 

large urban teaching hospital that integrated an AI-powered radiology assistant to aid in detecting 

pulmonary nodules in chest CT scans. Data collection included semi-structured interviews with five 

radiologists and two IT staff members involved in the deployment process. Additionally, institutional 

documents, performance metrics, and internal reports were reviewed to understand system adoption, 

performance, and clinician feedback. 

Interviews were transcribed and analyzed using thematic analysis to identify patterns in user perceptions, 

benefits, challenges, and ethical concerns. The case study aimed to provide contextual depth regarding the 

practical aspects of AI integration, such as workflow adaptation, training needs, and trust in automated 

systems. 

Ethical Considerations 

Ethical approval for the case study was obtained from the participating hospital’s Institutional Review 

Board (IRB). All participants were informed about the purpose of the study and provided written consent. 

Data confidentiality and anonymity were ensured throughout the research process. 

Limitations 

While the mixed-methods approach strengthens the study’s validity, certain limitations should be 

acknowledged. The literature review may be subject to publication bias, and the findings from a single case 

study may not be generalizable across all healthcare settings. Nevertheless, combining broad literature 

insights with an in-depth case example offers a balanced perspective on AI’s evolving role in modern 

medicine. 



 

 

75 

 

Results 

The systematic review identified 38 empirical studies that met the inclusion criteria, collectively illustrating 

AI’s growing impact across four principal domains: diagnostics (n = 18), treatment planning and 

personalized medicine (n = 9), patient monitoring and remote care (n = 7), and administrative or operational 

support (n = 4). In diagnostic applications, deep‐learning models consistently outperformed human 

benchmarks or conventional statistical techniques. Pooled across the 18 studies, the mean area under the 

receiver‑operating‑characteristic curve (AUROC) for AI systems was 0.93 (SD = 0.04), compared with 0.86 

(SD = 0.05) for corresponding clinician readings a statistically significant improvement (p < .01). The 

greatest absolute gains were reported in oncology imaging tasks such as mammography and lung‑nodule 

detection, where sensitivity improved by 6–15 percentage points without a commensurate rise in 

false‑positive rates (Rajpurkar et al., 2017; Ardila et al., 2019). 

Studies focused on treatment personalization demonstrated that machine‑learning–driven risk scores and 

dosing recommendations led to measurable clinical benefits. For example, reinforcement‑learning 

algorithms used in intensive care units reduced 30‑day mortality for sepsis patients by 8 % relative to 

guideline‑based care (Komorowski et al., 2018). Oncology decision‑support platforms such as Watson for 

Oncology achieved concordance rates of 87 % with multidisciplinary tumor boards when suggesting 

chemotherapy regimens (Somashekhar et al., 2018), underscoring AI’s potential to align with expert 

consensus while accelerating decision‑making. 

Remote‑monitoring studies reported mixed but generally positive outcomes. Wearable‑sensor platforms 

equipped with recurrent neural networks detected atrial fibrillation with a pooled F1‑score of 0.91 across 

diverse community cohorts (Irving et al., 2022). Two randomized trials showed that AI‑guided alerts for 

heart‑failure patients reduced all‑cause readmissions by 14 % and improved medication adherence by 11 % 

compared with standard telehealth programs (Clifford et al., 2021; Watanabe et al., 2023). Administrative 

AI applications, though fewer in number, demonstrated 30–50 % reductions in coding errors and shortened 

claims‑processing times by up to 40 % (Sendak et al., 2020). 

The qualitative case study of the AI‑assisted radiology workflow at a 700‑bed urban teaching hospital 

echoed many of these quantitative findings. After a three‑month pilot, the pulmonary‑nodule detection tool 

increased radiologist sensitivity from 0.81 to 0.93 while reducing average interpretation time per scan from 

6.4 minutes to 4.9 minutes. Radiologists attributed the time savings to automated region‑of‑interest 

highlighting, which allowed quicker triage of normal scans. Interviewees also reported heightened 

confidence in negative findings, describing the system as “an additional safety net.” However, 60 % of 
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participants expressed concern over occasional “black‑box” outputs, noting that opaque probability scores 

were difficult to rationalize during multidisciplinary case discussions. IT staff highlighted initial integration 

challenges with the hospital’s legacy picture‑archiving and communication system (PACS), but these were 

mitigated by iterative interface updates and stakeholder training sessions. 

Thematic analysis of interview transcripts produced four recurrent themes: (a) improved diagnostic 

accuracy and efficiency, (b) the necessity of workflow redesign and staff training, (c) persisting 

apprehension regarding algorithm interpretability and liability, and (d) the importance of continuous 

performance auditing to prevent model drift. Notably, clinicians emphasized that the AI tool’s perceived 

value stemmed less from autonomous decision‑making and more from its capacity to augment human 

judgement “helping us see faster and see more,” as one senior radiologist put it. 

Overall, the empirical evidence indicates that AI solutions can deliver clinically meaningful improvements 

in accuracy, efficiency, and patient outcomes across multiple healthcare settings. Yet both the literature and 

the case study reveal that technical excellence alone is insufficient; successful deployment hinges on 

thoughtful integration into existing clinical and organizational ecosystems, attention to transparency and 

trust, and robust evaluation frameworks that extend beyond initial pilot phases. 

Discussion 

The findings of this study underscore the transformative potential of Artificial Intelligence (AI) in modern 

healthcare, particularly in the areas of diagnostics, treatment planning, patient monitoring, and operational 

efficiency. Through both the systematic literature review and the real-world case study, AI was shown to 

consistently enhance the accuracy, speed, and scalability of clinical workflows, while simultaneously 

opening new frontiers in personalized and preventive care. However, the data also suggest that realizing 

AI’s full potential depends on resolving several technical, ethical, and organizational challenges. 

Diagnostic Superiority and Augmented Decision-Making 

The most significant gains from AI have been documented in diagnostic imaging, where convolutional 

neural networks (CNNs) and related architectures have repeatedly outperformed traditional approaches in 

detecting subtle patterns associated with diseases like pneumonia, breast cancer, diabetic retinopathy, and 

lung nodules (Rajpurkar et al., 2017; Esteva et al., 2017). Importantly, AI in this context is not replacing 

clinicians but augmenting them, serving as a “second reader” that reinforces human judgement while 

improving throughput and reducing oversight. This synergistic model aligns with the broader vision of 

augmented intelligence, where machines assist rather than supplant healthcare professionals (Topol, 2019). 
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The case study analysis reinforces this notion, demonstrating that radiologists experienced increased 

diagnostic confidence and reduced interpretation time with AI assistance. Such outcomes are particularly 

valuable in high-volume environments where cognitive fatigue and workload pressure can compromise 

patient safety. Nonetheless, users expressed concern about the lack of interpretability in AI outputs a 

recurring theme in the broader literature (Rudin, 2019). Explainable AI (XAI) methods are thus essential 

for ensuring that clinicians can understand, validate, and trust the model’s suggestions. 

Personalization of Treatment and Proactive Care 

In treatment planning, AI enables data-driven personalization that goes beyond conventional one-size-fits-

all protocols. Predictive models can stratify patients by risk, forecast outcomes, and recommend therapies 

tailored to individual genetic, physiological, or behavioral profiles (Komorowski et al., 2018; Somashekhar 

et al., 2018). For chronic and complex conditions, this ability to customize interventions holds promise for 

improving long-term outcomes while reducing adverse events and unnecessary interventions. 

Remote monitoring and AI-driven alerts also play a growing role in shifting care from reactive to proactive 

paradigms. This evolution supports the vision of continuous, ambient healthcare that is accessible, scalable, 

and patient-centered. However, evidence from clinical trials suggests that the success of such tools depends 

on patient engagement, device accuracy, and the integration of AI feedback into care protocols (Clifford et 

al., 2021; Watanabe et al., 2023). Digital divide issues, such as access to internet and smart devices, must 

also be addressed to ensure equitable benefits. 

Systemic Integration and Organizational Readiness 

AI’s clinical value cannot be evaluated in isolation from the systems into which it is deployed. As observed 

in the case study, even the most accurate tools require thoughtful integration into existing workflows and 

information systems. Resistance from staff, lack of interoperability, and inadequate training can undermine 

deployment efforts. These barriers call for a participatory implementation approach, involving clinicians, 

IT teams, and patients in co-designing AI systems that are user-friendly, explainable, and aligned with 

institutional goals. 

Furthermore, concerns about legal liability, regulatory compliance, and ethical use remain unresolved in 

many contexts. For instance, questions persist about who is accountable when an AI system makes an error, 

how consent for data use should be managed, and whether AI models exacerbate or mitigate healthcare 

disparities (Obermeyer et al., 2019). Addressing these issues requires not only technical solutions but also 

robust policy frameworks and international standards. 
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Evaluation Beyond Accuracy 

Another emerging consensus in the literature is that accuracy metrics alone are insufficient to evaluate AI’s 

real-world impact. As the healthcare sector increasingly adopts these technologies, there is a pressing need 

to assess their effects on clinical outcomes, patient satisfaction, provider workload, and overall system 

efficiency. Continuous performance monitoring and real-time auditing are also vital to detect issues such 

as model drift and dataset shift, which can degrade performance over time. 

Summary 

AI offers a path to a more precise, efficient, and accessible healthcare system. Yet, to harness this potential 

responsibly and sustainably, stakeholders must go beyond algorithmic performance to address issues of 

usability, explainability, equity, and systemic readiness. As demonstrated in both literature and practice, the 

success of AI in healthcare hinges not just on technical sophistication but on its thoughtful and ethical 

integration into the human-centered landscape of medicine. 

Conclusion 

Artificial Intelligence (AI) has emerged as a powerful catalyst for innovation in healthcare, with the 

potential to revolutionize diagnostics, treatment planning, and patient care. This study explored the breadth 

and depth of AI applications in the medical domain through a comprehensive literature review and a 

practical case study. The evidence consistently supports the view that AI-driven tools particularly those 

based on machine learning and deep learning enhance diagnostic accuracy, streamline decision-making, 

and promote personalized and proactive approaches to care. 

In diagnostic imaging, AI systems have matched or exceeded human-level performance in identifying a 

variety of conditions, including cancers and respiratory diseases. These tools not only improve clinical 

outcomes by enabling earlier detection but also enhance workflow efficiency and reduce clinician burnout. 

In treatment planning, AI supports more individualized and data-informed therapeutic decisions, thus 

aligning with the goals of precision medicine. Wearable devices and AI-based remote monitoring are also 

enabling a shift from episodic to continuous care, especially for chronic disease management. 

Yet, the integration of AI into healthcare is complex and multifaceted. Key challenges include data privacy 

concerns, lack of transparency in decision-making processes, integration difficulties with legacy systems, 

and ethical considerations around bias and equity. As noted in the case study, even well-performing AI tools 

require stakeholder engagement, clinician training, and interface optimization to be effective and trusted in 

real-world settings. 
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Therefore, the full promise of AI in healthcare will only be realized through a collaborative and 

interdisciplinary approach. Clinicians, data scientists, ethicists, policy makers, and patients must work 

together to develop, regulate, and implement AI solutions that are safe, fair, transparent, and patient-

centered. Future efforts should prioritize explainable AI, continuous model evaluation, and equitable access 

to technological advancements. While AI is not a replacement for human expertise, it is a formidable partner 

that, when thoughtfully integrated, can help create a more intelligent, efficient, and compassionate 

healthcare system. 

Future Work 

As Artificial Intelligence (AI) continues to evolve, its future in healthcare holds tremendous promise but 

also calls for deliberate, targeted advancements to overcome current limitations and extend its impact. 

Future research should focus on several key areas to ensure the safe, ethical, and scalable integration of AI 

across diverse clinical and operational contexts. 

Explainable and Interpretable AI 

One of the most pressing priorities is the development of explainable AI (XAI) models that can offer 

transparent, interpretable outputs. Clinicians often struggle to trust “black-box” systems that lack insight 

into their internal decision-making processes (Rudin, 2019). Incorporating explainability features, such as 

heatmaps for imaging or natural language justifications for text-based recommendations, can enhance user 

trust and accountability. Future studies should evaluate how interpretability affects clinical adoption, 

decision confidence, and patient outcomes. 

Bias Mitigation and Fairness 

AI systems must be tested and trained across diverse populations to prevent bias and ensure equitable care. 

Multiple studies have highlighted that models trained on non-representative datasets may underperform or 

even cause harm to underrepresented groups (Obermeyer et al., 2019). Future research should focus on bias 

detection methods, fairness audits, and the creation of inclusive datasets that reflect demographic, 

geographic, and socioeconomic diversity. Involving marginalized communities in the design and evaluation 

process will also promote more socially responsible AI development. 

Integration with Emerging Technologies 

The integration of AI with other cutting-edge technologies such as 5G, blockchain, augmented reality (AR), 

and the Internet of Medical Things (IoMT) presents new opportunities for enhanced healthcare delivery. 

For instance, combining AI with AR could assist in real-time surgical guidance, while blockchain can offer 
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secure, decentralized storage for AI-derived health records. Researchers should explore the interoperability, 

security, and ethical implications of these converging technologies. 

Longitudinal and Real-World Evaluations 

Many existing AI studies are based on retrospective or pilot data. Future work must prioritize prospective, 

real-world studies that assess AI tools over time and across varied clinical settings. Longitudinal trials will 

help uncover issues like model drift, workflow fatigue, and unintended consequences. They will also 

provide better evidence on cost-effectiveness, health outcomes, and patient satisfaction. Regulatory 

agencies and funding bodies should incentivize such large-scale, longitudinal evaluations. 

Standardization and Regulatory Frameworks 

There is an urgent need for globally accepted standards and regulatory frameworks that govern the 

development, testing, deployment, and monitoring of AI in healthcare. Future research should contribute to 

the formation of such guidelines, including ethical protocols, auditing mechanisms, and performance 

benchmarks. Harmonization across borders will facilitate safer and faster deployment of AI innovations. 

Human-AI Collaboration Models 

Rather than focusing solely on AI autonomy, future investigations should emphasize models of human-AI 

collaboration. Studies could explore the optimal division of labor between clinicians and algorithms, the 

role of AI in multidisciplinary teams, and the effects of collaborative decision-making on clinical 

performance. Designing systems that enhance, rather than replace, human expertise will likely result in 

greater adoption and better health outcomes. 

Summary 

In conclusion, while AI has already begun to transform healthcare in measurable ways, its long-term success 

will depend on sustained research efforts aimed at enhancing transparency, fairness, integration, and 

collaboration. The future of AI in healthcare lies not in isolated innovation but in responsible, inclusive, 

and evidence-based evolution that bridges technological advancement with human-centered care. 
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Appendix 

Case Study Details: AI-Assisted Pulmonary Nodule Detection System 

This appendix provides further detail on the case study featured in the Results section of this paper, which 

explored the implementation of an AI-based diagnostic support system at a 700-bed urban teaching hospital. 

Implementation Overview: 

The hospital integrated a commercially available AI tool into its radiology department, specifically for 

identifying pulmonary nodules in chest CT scans. The system utilized deep convolutional neural networks 

trained on a dataset of over 100,000 annotated radiographic images. It was deployed as a decision-support 

layer within the existing picture archiving and communication system (PACS). 

Pilot Duration and Scope: 

A three-month pilot phase involved 12 radiologists working with the AI tool. A total of 2,800 CT scans 

were reviewed during this period. For each scan, the AI system generated probability scores and visually 

marked suspicious regions, which radiologists could choose to accept, ignore, or override. 

Performance Metrics 

Sensitivity (Pre-AI): 0.81 

Sensitivity (With AI): 0.93 

Average Reading Time (Pre-AI): 6.4 minutes 

Average Reading Time (With AI): 4.9 minutes 

User Feedback (Summary): 

Radiologists reported that the AI tool improved confidence, especially in ambiguous cases, and allowed 

them to prioritize critical cases more efficiently. Concerns raised included: 

Limited explainability of probability scores 

Potential over-reliance by less experienced radiologists 

Minor delays during system updates or interface lags 

Training and Integration: 
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The IT department conducted three training workshops for clinical staff prior to rollout. Continuous support 

was provided during the pilot, and feedback was collected weekly to refine the user interface. 

Ethical Oversight: 

All patients whose scans were reviewed during the study had previously signed generalized research 

consent forms. The hospital’s IRB approved the case study evaluation, ensuring compliance with local data 

governance laws and ethical guidelines. 

Open Access Statement 

This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 

sharing, adaptation, distribution, and reproduction in any medium or format, as long as you give appropriate 

credit to the original author(s) and the source, provides a link to the Creative Commons license, and 

indicates if changes were made. The images or other third-party material in this article are included in the 

article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material 

is not included in the article’s Creative Commons license and your intended use is not permitted by statutory 

regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright 

holder. 

To view a copy of this license, visit: http://creativecommons.org/licenses/by/4.0/  
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