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Abstract: Lung cancer remains one of the deadliest cancers worldwide, with survival rates significantly dependent on 

early detection. Traditional diagnostic methods, while effective, often identify lung cancer in advanced stages, limiting 

treatment options. Recently, artificial intelligence (AI) and deep learning (DL) models have gained attention for their 

potential to assist in early lung cancer diagnosis through radiological data, particularly computed tomography (CT) and 

X-ray imaging. This review examines recent advancements in AI and DL models specifically applied to early lung cancer 

detection, offering a comprehensive look at model architecture, data preprocessing techniques, and performance metrics. 

AI models, particularly those using convolutional neural networks (CNNs) and recurrent neural networks (RNNs), have 

shown significant promise in improving diagnostic accuracy. In studies published over the past two years, CNN-based 

models have achieved sensitivity rates upwards of 90% when applied to large datasets, such as the LIDC-IDRI, a publicly 

available database containing thousands of annotated lung scans. Furthermore, hybrid approaches combining AI models 

with radiologist expertise have demonstrated reduced false positives, a frequent challenge in automated image analysis. A 

critical factor in these advancements has been data quality and volume. Large, annotated datasets with high-resolution 

images have enabled more robust training and validation, essential for refining these models. However, challenges 

remain, particularly regarding the standardization of data across institutions, variations in scanner quality, and ethical 

concerns surrounding patient privacy. The review also highlights studies exploring multi-modal approaches, integrating 

radiological data with clinical records and genetic markers to create more personalized diagnostic tools. These multi-

modal methods have the potential to improve predictive accuracy further, though they currently require more extensive 

validation. Overall, while AI and DL technologies offer transformative potential for early lung cancer detection, 

widespread implementation depends on continued research in model accuracy, data standardization, and ethical 

safeguards. This paper concludes by emphasizing the need for collaboration across disciplines—AI researchers, 

radiologists, and oncologists—to refine these models into reliable tools that can be integrated seamlessly into clinical 

workflows for timely and accurate lung cancer diagnosis. 
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Introduction: Lung cancer is one of the leading causes of cancer-related mortality worldwide, accounting for 

approximately 1.8 million deaths each year (World Health Organization, 2023). Early detection is essential in improving 

survival rates, as treatments are far more effective when the disease is identified at an initial stage. However, lung cancer 

often progresses without symptoms, making early diagnosis challenging. Traditional detection methods, such as biopsies 

and various forms of imaging, although effective, can be limited by the complexity of tumor identification in early-stage 

cases and by subjective interpretation differences among radiologists (Siegel et al., 2023). Consequently, the medical 
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field has increasingly turned to technology, specifically artificial intelligence (AI) and deep learning (DL) models, to 

provide new avenues for precision in early lung cancer detection. 

AI, particularly deep learning, has revolutionized many sectors, including healthcare. In radiology, AI models—

especially convolutional neural networks (CNNs)—have demonstrated high accuracy in analyzing medical images like 

computed tomography (CT) and X-ray scans (Sanchez et al., 2022). These AI-driven methods involve training algorithms 

to recognize patterns in lung tissue that may signal cancerous developments, even in subtle, early-stage manifestations. 

Recent advancements in large, annotated radiological datasets, such as the National Lung Screening Trial and LIDC-

IDRI, have bolstered the training of these AI models, leading to a substantial increase in their sensitivity and specificity 

for early-stage lung cancer detection (Chen et al., 2023). However, the integration of AI in clinical settings faces 

challenges, including the need for data standardization and ensuring that models are both accurate and interpretable by 

radiologists. 

The development of AI models for lung cancer screening has also spurred interest in hybrid diagnostic systems that 

combine AI-generated insights with radiologist expertise. Recent studies suggest that such hybrid systems outperform 

either radiologists or AI models alone, reducing the rate of false positives and improving diagnostic confidence (Johnson 

et al., 2023). For instance, AI models can quickly analyze extensive datasets and detect minute abnormalities, while 

radiologists can provide clinical context and validate findings, making the diagnosis process more reliable. These 

advancements have underscored the need for a collaborative approach, where AI acts as a supportive tool to enhance 

human expertise rather than a replacement, ultimately aiming to bring faster and more accurate lung cancer diagnoses to 

clinical settings. 

Despite the rapid progression in AI model development for lung cancer detection, ethical, practical, and technical 

challenges remain. Data privacy concerns, varying image quality across different healthcare facilities, and the need for 

large-scale, cross-institutional studies are key factors that need to be addressed before widespread clinical adoption 

(Thomas et al., 2023). Additionally, while some AI models are approaching radiologist-level performance, they still 

struggle with generalizability, as models trained on data from one institution may underperform when applied to data 

from another. As research continues to explore these areas, integrating AI in a way that respects ethical standards and 

enhances clinical efficacy remains a focal point for the future of early lung cancer detection. 

 

Review of Literature:  

Research into artificial intelligence (AI) and deep learning (DL) for early lung cancer detection has grown significantly in 

recent years, driven by the pressing need for more accurate and accessible diagnostic tools. Traditional imaging 

techniques, such as computed tomography (CT) and X-ray, while foundational in lung cancer diagnosis, are limited in 

sensitivity for early-stage cases. Recent studies have shown that deep learning models, especially convolutional neural 

networks (CNNs), can analyze CT and X-ray images with a high degree of precision, potentially detecting cancerous 

lesions at stages where they are most treatable (Jiang et al., 2023). These models excel at identifying patterns in large 

datasets, which would be challenging and time-consuming for human experts alone. CNN-based approaches, in 

particular, have proven to be highly effective, as their layered structure enables them to capture intricate details within 

radiological images (Wang et al., 2023). 

A significant contribution to the field is the development and use of large annotated datasets, such as the LIDC-IDRI 

dataset, which contains thousands of images labeled by radiologists (Armato et al., 2022). The availability of such 

datasets has been crucial in advancing deep learning applications, allowing models to train on diverse and well-annotated 

lung scans. This extensive data has enabled AI models to recognize subtle indicators of cancer, such as small nodules that 

might otherwise go unnoticed in early stages (Khan et al., 2023). Studies leveraging this dataset have reported high 

sensitivity and specificity, indicating that AI models can match or even exceed the diagnostic capabilities of trained 

radiologists in some cases. However, data quality and annotation accuracy remain challenges, as inconsistencies across 

institutions can impact model reliability (Zhang et al., 2023). 

Another area of progress in AI-based lung cancer detection involves hybrid models that integrate radiologist expertise 

with AI-generated insights. In these models, AI algorithms first analyze the images to highlight areas of potential 

concern, which radiologists can then review for a final diagnosis. Recent studies have found that hybrid systems reduce 

false positives, a common issue in standalone AI models, while also providing radiologists with critical decision support 

(Lee et al., 2023). This collaborative approach has proven beneficial in clinical environments, where time and resource 

constraints make it difficult for radiologists to analyze each scan in detail. The accuracy of these hybrid systems, 
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combined with the rapid processing speed of AI, suggests a promising future for these models in routine diagnostic 

workflows. 

In addition to CNNs, recent research has explored the use of recurrent neural networks (RNNs) and attention mechanisms 

in lung cancer detection. RNNs have shown potential in sequential analysis tasks, which can be useful for time-series 

data or for analyzing multiple slices of CT scans in a cohesive manner (Singh & Patel, 2023). Attention mechanisms, 

meanwhile, enable models to focus on particularly relevant regions within an image, enhancing the accuracy of the 

analysis. Studies suggest that these approaches can further refine model predictions, as they allow the algorithm to weigh 

different parts of an image based on their relevance to early cancer signs (Chen & Liu, 2023). 

Recent efforts have also focused on improving AI models’ generalizability, which is a challenge given the variability in 

imaging protocols across healthcare facilities. Researchers have proposed multi-institutional studies that aggregate data 

from various sources to train more robust models capable of handling diverse image quality and scanner types (Bennett et 

al., 2023). This approach aims to create AI systems that perform reliably across different clinical settings, a necessity for 

real-world applications. However, the need for data standardization remains critical, as models trained on data from one 

institution often underperform when applied to external datasets (Kim et al., 2023). Addressing this issue through more 

inclusive datasets and standardized imaging protocols will be essential to achieve widespread adoption. 

Another promising area of research is multi-modal AI models that integrate radiological data with other relevant 

information, such as patient demographics, genetic markers, and clinical history. These models attempt to create a more 

comprehensive profile of each patient, potentially leading to more personalized and accurate diagnoses (Li et al., 2023). 

For example, by combining imaging data with genetic predispositions, multi-modal approaches can improve the 

predictive power of the model, especially for patients at high risk of developing lung cancer. However, implementing 

multi-modal systems presents challenges related to data integration, as clinical and genetic data are often stored in 

separate systems with different formats (Mehta & Roy, 2023). 

Ethical considerations have also emerged as a significant focus in the deployment of AI for lung cancer detection. Patient 

privacy, data security, and the potential for bias in AI algorithms are all critical factors that researchers are working to 

address (Thomas et al., 2023). Studies have highlighted the importance of anonymizing patient data and ensuring that AI 

models are transparent in their decision-making processes. Transparent models, often referred to as “explainable AI,” 

allow radiologists to understand and trust the rationale behind a model’s predictions. This transparency is essential not 

only for ethical reasons but also for clinical validation, as radiologists need to be confident in the tools they use (Smith & 

Johnson, 2023). 

The economic impact of AI-based lung cancer detection systems is also a growing topic of interest. With healthcare costs 

rising globally, AI models offer a potentially cost-effective solution by reducing the time radiologists spend on image 

analysis and improving early detection rates, which can lower treatment costs (Nguyen et al., 2023). Recent economic 

evaluations suggest that implementing AI in lung cancer screening programs could lead to significant cost savings for 

healthcare systems, although these benefits depend on the initial costs of AI model development and integration 

(Rodriguez & Yang, 2023). Economic studies highlight the need for further research on the cost-effectiveness of AI-based 

diagnostic tools, particularly in comparison to traditional screening methods. 

In summary, the literature indicates that AI and deep learning have made substantial strides in early lung cancer detection, 

with numerous models demonstrating promising diagnostic accuracy. While CNN-based models are currently the most 

researched, hybrid and multi-modal approaches are gaining traction as potential solutions for clinical deployment. 

However, challenges related to data standardization, model generalizability, ethical concerns, and economic feasibility 

must be addressed. Further research will be essential to refine these technologies and ensure their safe, effective 

integration into healthcare systems. 

 

Overall Findings from the Literature Review: 

The literature on AI and deep learning models for early lung cancer detection highlights significant advancements, but 

also identifies notable challenges and areas for further research. Overall, AI models, particularly convolutional neural 

networks (CNNs), have shown promising diagnostic accuracy when analyzing radiological data, such as CT scans and X-

rays. Studies demonstrate that these models can detect small, early-stage cancerous nodules with high sensitivity and 

specificity, offering potential for more timely diagnoses than traditional imaging methods alone. The use of large, 

annotated datasets like the LIDC-IDRI has been instrumental in training these models, enhancing their ability to 
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generalize and adapt to real-world clinical data. However, despite these successes, the variability in imaging quality 

across institutions remains a significant obstacle to reliable, widespread implementation. 

Another key finding is that hybrid approaches, which combine AI-driven insights with radiologist expertise, often 

outperform either AI models or radiologists working alone. These hybrid systems have been shown to reduce false-

positive rates and enhance diagnostic accuracy by leveraging the strengths of both machine and human analysis. This 

collaboration between AI and medical professionals is particularly advantageous in high-volume clinical environments, 

where radiologists can benefit from AI support in initial scan assessments, ultimately making the diagnostic process more 

efficient and accurate. However, the need for interpretability in AI models is essential; radiologists must be able to trust 

and understand the model's reasoning to effectively incorporate it into their workflow. 

The literature also suggests that while CNNs have dominated early research, recent studies have begun exploring other 

model architectures, such as recurrent neural networks (RNNs) and attention mechanisms, as well as multi-modal 

approaches. These alternative architectures are designed to handle more complex data formats, such as sequential CT 

slices or combined patient data, which can further refine diagnostic predictions. Multi-modal models, in particular, offer 

exciting potential by integrating radiological images with other patient data, including clinical and genetic information, to 

build a more holistic understanding of each patient's risk. This approach can enhance early detection efforts, particularly 

in personalized diagnostics, though integrating diverse data types introduces technical complexities that require further 

exploration. 

Lastly, ethical, economic, and practical considerations are frequently discussed in the literature. Researchers emphasize 

the importance of data privacy, model transparency, and minimizing potential biases in AI algorithms, as these factors are 

critical for patient trust and regulatory approval. Economic evaluations suggest that AI-enabled lung cancer screening 

could reduce healthcare costs over time by improving early detection and, thus, reducing treatment costs. However, the 

initial costs of implementing and maintaining these systems remain a barrier, particularly for resource-constrained 

healthcare providers. As a result, further studies are needed to assess the long-term cost-effectiveness and operational 

impact of AI models in diverse clinical settings. In summary, while AI models hold substantial promise for early lung 

cancer detection, ongoing research must focus on enhancing model generalizability, ethical transparency, economic 

feasibility, and clinical integration to unlock their full potential. 

 

Meta-Analysis Table: AI and Deep Learning in Early Lung Cancer Detection 

Aspect Findings 
Authors & 

Year 
Contributions Challenges Research Gap 

Traditional 

Methods 

Imaging techniques like CT 

and X-rays are foundational 

but limited in sensitivity for 

early-stage lung cancer 

detection. 

Jiang et al. 

(2023) 

Provide baseline 

diagnostic tools; 

widely available 

in clinical settings. 

Low sensitivity 

for early 

detection; prone 

to missed 

diagnoses of small 

nodules. 

Limited diagnostic 

accuracy for small 

nodules and early-stage 

cancer, highlighting the 

need for advanced 

technologies. 

AI Models (CNNs) 

CNNs excel at detecting 

intricate patterns in 

radiological images, 

particularly small nodules 

associated with early-stage 

lung cancer. 

Wang et al. 

(2023) 

High sensitivity 

and specificity; 

demonstrate 

accuracy 

comparable to or 

exceeding 

radiologists in 

controlled 

settings. 

Model 

generalizability 

remains limited 

due to variability 

in imaging 

protocols and data 

quality across 

institutions. 

Generalizability issues 

when applied across 

diverse clinical settings 

due to variability in 

imaging protocols and 

patient demographics. 

Datasets 

Large annotated datasets like 

LIDC-IDRI have enabled 

significant advancements in 

model training and 

validation. 

Armato et 

al. (2022), 

Khan et al. 

(2023) 

Serve as a 

foundation for 

robust training; 

allow detection of 

subtle cancer 

Annotation 

quality varies; 

inconsistencies 

across datasets 

impact model 

Lack of uniform and 

well-annotated datasets, 

leading to 

inconsistencies in AI 

model performance 
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Aspect Findings 
Authors & 

Year 
Contributions Challenges Research Gap 

indicators. reliability. across institutions. 

Hybrid 

Approaches 

Combining AI insights with 

radiologist expertise 

enhances diagnostic accuracy 

and reduces false positives. 

Lee et al. 

(2023) 

Improves 

decision-making 

by leveraging 

strengths of AI 

and radiologists; 

increases trust in 

AI systems. 

Reliance on 

collaboration with 

radiologists limits 

standalone utility; 

interpretability of 

AI models is 

critical for 

adoption. 

The absence of fully 

automated AI models 

capable of 

independently ensuring 

accurate early lung 

cancer detection. 

Advanced 

Architectures 

RNNs and attention 

mechanisms improve 

sequential data analysis, 

while multi-modal models 

integrate patient data for 

personalized diagnostics. 

Singh & 

Patel 

(2023), 

Chen & Liu 

(2023), Li 

et al. (2023) 

Broaden 

analytical 

capabilities; 

improve 

predictions by 

considering 

diverse data types 

(e.g., genetic 

markers, 

demographics). 

Data integration 

complexity; 

requires robust 

handling of 

heterogeneous 

data from different 

formats and 

systems. 

Technical challenges in 

developing systems that 

can seamlessly integrate 

multimodal data for a 

comprehensive 

diagnostic approach. 

Ethical Concerns 

Issues include patient 

privacy, potential biases in 

AI algorithms, and the need 

for transparency. 

Thomas et 

al. (2023), 

Smith & 

Johnson 

(2023) 

Increase focus on 

explainable AI 

(XAI) to improve 

trust and 

adoption; 

highlight 

regulatory needs 

for deployment. 

Lack of 

standardization in 

ethical AI 

frameworks; 

ensuring unbiased 

data 

representation 

remains a 

challenge. 

Insufficient focus on 

explainable AI to ensure 

clinical trust and 

compliance with ethical 

standards. 

Economic Impact 

AI implementation can 

reduce diagnostic costs by 

improving early detection 

and radiologist efficiency. 

Nguyen et 

al. (2023), 

Rodriguez 

& Yang 

(2023) 

Potential to lower 

healthcare costs; 

enhances 

scalability of 

diagnostic 

services in 

resource-

constrained 

settings. 

High initial 

implementation 

costs; resource 

allocation 

challenges in low-

income healthcare 

systems. 

Limited research on the 

long-term cost-

effectiveness of AI-

based systems compared 

to traditional methods. 

Generalizability 

Performance variability due 

to differences in imaging 

equipment, protocols, and 

patient demographics across 

institutions. 

Bennett et 

al. (2023), 

Kim et al. 

(2023) 

Encourages 

development of 

more inclusive, 

multi-institutional 

datasets and 

standardized 

imaging protocols. 

Current AI models 

often 

underperform 

when applied to 

external datasets; 

limited scalability 

across diverse 

clinical settings. 

The need for 

standardized imaging 

protocols and inclusive 

datasets to train AI 

models for broad 

clinical applicability. 
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Aspect Findings 
Authors & 

Year 
Contributions Challenges Research Gap 

Clinical 

Integration 

Hybrid models are 

increasingly utilized, 

particularly in high-volume 

clinical environments.  

Zhang et al. 

(2023) 

Enhance 

workflow 

efficiency; 

provide decision 

support, reducing 

radiologist 

fatigue. 

Limited 

automation 

capability; 

reliance on 

radiologist 

collaboration may 

slow adoption in 

under-resourced 

healthcare 

settings. 

Underexplored 

strategies for integrating 

AI systems 

independently into 

routine clinical 

workflows without 

heavy reliance on 

radiologists. 

 

Research Gap: 

Despite significant advancements in artificial intelligence (AI) and deep learning (DL) for early lung cancer detection, 

several gaps persist in the current body of knowledge. One critical issue is the limited generalizability of AI models 

across diverse clinical settings. Most existing studies rely on datasets derived from a single institution or region, leading 

to models that often underperform when applied to external datasets. This lack of generalizability poses a major barrier to 

the clinical adoption of AI-based diagnostic systems. Additionally, variability in imaging protocols, such as differences in 

resolution and contrast settings for computed tomography (CT) and X-ray scans, further complicates the application of AI 

models across healthcare facilities. Standardized imaging protocols and more inclusive datasets are essential to overcome 

this challenge. 

Another notable gap lies in the integration of multi-modal data in diagnostic models. While some research has begun to 

explore combining radiological data with clinical history, genetic information, and demographic factors, these approaches 

remain in their infancy. The potential for multi-modal models to provide a more comprehensive and personalized 

diagnostic framework is immense, but challenges in data collection, storage, and integration have limited their 

development. This gap highlights the need for robust infrastructure to enable seamless integration of heterogeneous data 

sources. 

Ethical considerations also represent a significant underexplored area. Issues such as patient data privacy, algorithmic 

bias, and lack of transparency in AI decision-making processes are critical barriers to widespread adoption. While efforts 

are being made to develop explainable AI systems, many models remain black boxes, making it difficult for clinicians to 

understand or trust their outputs. Moreover, biases in training datasets, such as underrepresentation of certain populations, 

raise concerns about the fairness and reliability of these technologies across diverse patient groups. Addressing these 

ethical challenges is imperative for the successful deployment of AI in clinical settings. 

Lastly, while AI and DL systems have demonstrated impressive diagnostic accuracy, there is limited research on their 

long-term clinical impact. Few studies have examined whether early detection through AI directly translates to improved 

patient outcomes, such as increased survival rates or reduced healthcare costs. Additionally, the cost-effectiveness of 

implementing AI in routine lung cancer screening programs remains inadequately addressed. Without evidence of 

tangible benefits, healthcare providers may be reluctant to invest in these technologies. Future research should prioritize 

longitudinal studies to evaluate the real-world impact of AI-driven diagnostics on patient care and healthcare systems. 

In summary, while AI and DL have shown tremendous potential in early lung cancer detection, significant gaps in 

generalizability, multi-modal integration, ethical considerations, and clinical impact remain. Addressing these gaps will 

be crucial for translating technological advancements into meaningful improvements in patient outcomes. 

 

Conclusion: 

In recent years, the use of AI and deep learning models for early lung cancer detection has emerged as a promising 

addition to traditional diagnostic methods, offering a potential breakthrough in the fight against one of the deadliest 
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cancers. Studies have shown that these models, particularly those using advanced image analysis techniques like CNNs, 

can detect early signs of lung cancer with impressive accuracy by analyzing CT scans and X-rays. By catching the 

disease at an earlier stage, these technologies can greatly improve patient outcomes and make treatment more effective. 

However, while the advancements are promising, they are not without challenges. Variations in imaging quality between 

different healthcare facilities remain a hurdle, as models trained on data from one institution often struggle to perform 

consistently across others. This issue underscores the need for standardization in imaging protocols and data formats, 

which would make AI models more adaptable and reliable for widespread use. Additionally, for AI to be seamlessly 

integrated into medical settings, models must be interpretable and transparent so that radiologists can understand and 

trust their results, allowing them to make informed decisions. 

Hybrid approaches, where AI models support but do not replace radiologists, are emerging as the most effective way 

forward. This collaboration balances the speed and pattern-recognition ability of AI with the clinical judgment and 

expertise of human professionals. Such a partnership not only improves diagnostic accuracy but also builds trust in AI 

technologies among healthcare providers, ultimately enhancing the patient care process. 

Looking ahead, AI holds the potential to become an invaluable tool in early lung cancer detection, but achieving this 

vision requires further research and a balanced approach. Addressing data variability, ensuring ethical use, and making AI 

cost-effective are essential steps. With continued advancements and collaboration between technology experts and 

medical professionals, AI-driven models can pave the way for more accurate, efficient, and accessible lung cancer 

diagnosis and care. 

 

Recommendations: 

• Focus on Standardizing Data and Imaging Protocols: To enhance the reliability and generalizability of AI models, 

it is crucial to establish standardized imaging protocols and data-sharing frameworks across healthcare institutions. 

Consistency in data formats, scanner settings, and labelling practices will help create more robust AI systems capable 

of performing reliably in diverse clinical environments. 

• Invest in Hybrid Diagnostic Systems: The integration of AI models with radiologist expertise should be prioritized 

to ensure a balanced approach to diagnosis. Hybrid systems that combine AI-generated insights with clinical 

judgment can reduce diagnostic errors, improve accuracy, and foster trust in AI tools among healthcare providers. 

• Expand Multi-Institutional Collaborations: Collaborations between hospitals, research centers, and technology 

developers are necessary to aggregate large, diverse datasets for training AI models. These partnerships can also 

facilitate cross-validation studies, which are essential for assessing the performance of AI tools in varied settings. 

• Promote Explainable and Transparent AI: Developing AI systems that are interpretable by radiologists is critical 

for their acceptance and successful implementation. Explainable AI models should provide clear, understandable 

reasoning for their predictions, allowing medical professionals to verify and trust the results. 

• Ensure Ethical Use and Patient Privacy: Ethical considerations must remain at the forefront of AI development. 

Models should be designed with robust data security measures to protect patient privacy. Additionally, efforts should 

be made to minimize biases in AI algorithms to ensure equitable and fair diagnostic outcomes for all patients. 

• Explore Cost-Effective Implementation Strategies: Governments and healthcare organizations should evaluate the 

cost-effectiveness of deploying AI-based tools. Subsidizing AI integration, particularly in low-resource settings, 

could make these advanced diagnostic systems more accessible, ultimately improving early detection rates in 

underserved populations. 

• Support Training and Education for Healthcare Providers: Radiologists and medical st\off should be trained in 

the use of AI tools to ensure smooth adoption in clinical woro9y99908y\yu0y89kflows. Educational programs can 

help build confidence in AI systems, highlighting their capabilities and limitations while fostering a collaborative 

approach between technology and human expertise. 

• Encourage Research on Emerging Technologies: Further exploration of advanced AI models, such as multi-modal 

approaches and attention mechanisms, should be encouraged. These technologies hold the potential to enhance the 

predictive accuracy of lung cancer detection by integrating radiological data with patient-specific clinical and genetic 

information. 

• Monitor Long-Term Outcomes and Effectiveness: Regular evaluation of AI tools in real-world clinical settings is 

necessary to assess their impact on patient outcomes and diagnostic workflows. Feedback from healthcare providers 

an 
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• +d patients should be used to refine these systems for better performance and usability. 

• Advocate for Policy Support and Funding: Policymakers should recognize the transformative potential of AI in 

lung cancer detection and allocate funding for research, development, and implementation. Clear regulatory 

frameworks should also be established to guide the ethical and effective use of AI in healthcare. 
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