
I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 5, May 2026 

 Copyright to IJARSCT      DOI: 10.48175/568   211 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

 

AI Integration for Early Diagnosis in Healthcare 
Mahale Kaveri Anil, Pardeshi Apurva Vinodsing, S.P Chitte 

MSc. Computer Science, C.M.C.S college, Nashik, India 

Professor, Department of MSc. Computer Science, C.M.C.S college, Nashik, India 

mahalek160@gmail.com 

 

Abstract: WHO aims to improve early cancer detection. Artificial Intelligence (AI) supports this goal by 

screening high-risk patients, triaging symptoms, and detecting recurrence. Using data such as medical 

records, pathology slides, and imaging, AI models—particularly Convolutional Neural Networks 

(CNNs)—enhance diagnostic accuracy and enable early identification of cancerous patterns. However, 

challenges remain in areas like ethics, data security, and resource limitations. 

Cited by: Hunter, B.; Hindocha, S.; Lee, R.W. The Role of Artificial Intelligence in Early Cancer 

Diagnosis. Cancers 2022, 14, 1524. https://doi.org/10.3390/cancers14061524 

 Advancements in research and development have greatly improved early cancer diagnosis, which is 

vital for effective treatment and prevention. Biomarkers and circulating tumor DNA help detect cellular 

changes that indicate cancer development. Delays in seeking medical help often affect early detection 

due to lack of symptom awareness. This review focuses on recent progress in biomarkers, liquid biopsies, 

imaging, plasma DNA technologies, gender differences, and AI-based diagnosis. Its goal is to identify 

and assess indicators for early cancer detection, risk evaluation, and improved prognosis.Cited 

By(Prasanth BK, Alkhowaiter S, Sawarkar G, Dharshini BD, R Baskaran A. Unlocking Early Cancer 

Detection: Exploring Biomarkers, Circulating DNA, and Innovative Technological Approaches. Cureus. 

2023 Dec 25;15(12):e51090. doi: 10.7759/cureus.51090. PMID: 38274938; PMCID: PMC10808885.) 

This research focuses on addressing this gap by proposing an AI-driven framework for early tumor 

detection. The framework leverages deep learning models, specifically Convolutional Neural Networks 

(CNNs) and Vision Transformers (ViTs), to analyze raw MRI/CT dark data.  

By utilizing unused medical imaging archives, the proposed system aims to significantly improve 

diagnostic accuracy, reduce delays in treatment, and enhance patient survival rates. Additionally, the 

framework ensures optimal use of healthcare data while offering a cost-effective and scalable decision-

support system for medical institutions.. 
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I. INTRODUCTION 

Healthcare industries across the world are increasingly adopting Artificial Intelligence technologies toimprove 

diagnosis, treatment planning, and patient monitoring. Among different healthcare applications,early disease diagnosis 

is one of the most important areas because early detection significantly increasessurvival rates and reduces treatment 

costs. 

Medical imaging technologies such as Magnetic Resonance Imaging (MRI) and Computed Tomography (CT)scans are 

commonly used for tumor diagnosis. However, hospitals generate enormous amounts of imagingdata daily, and a major 

portion of this information remains unprocessed or unused. This unusedinformation is known as dark data. Traditional 

radiological approaches depend heavily on human expertiseand often fail to detect minute abnormalities in the early 

stages of disease. 

Deep learning techniques have shown remarkable progress in medical image analysis. ConvolutionalNeural Networks 

(CNNs) are widely used for extracting local image features, while Vision Transformers(ViTs) are capable of 
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understanding long-range dependencies and global image patterns. Combining CNNsand ViTs can provide a more 

effective solution for early-stage tumor detection. 

This research focuses on designing an AI-based hybrid framework using CNN and Vision Transformers foranalyzing 

raw MRI and CT dark data to support accurate and efficient early diagnosis in healthcare systems. 

 

II. LITERATURE REVIEW 

1. Artificial Intelligence in Healthcare 

Artificial Intelligence has transformed healthcare by improving disease diagnosis, treatmentrecommendations, and 

medical imaging analysis. AI-based systems are capable of processing largehealthcare datasets with high efficiency and 

accuracy. 

2. Convolutional Neural Networks in Medical Imaging 

CNNs are widely used for image classification and feature extraction. They automatically identify importantpatterns in 

MRI and CT images, enabling efficient tumor detection. 

3. Vision Transformers in Medical Diagnosis 

Vision Transformers process images as sequences of patches and use self-attention mechanisms to captureglobal 

relationships. ViTs have shown improved performance in identifying small lesions and subtleabnormalities. 

4. Research Gap 

Existing systems either rely only on CNNs or do not utilize dark medical imaging data effectively. Very fewstudies 

focus on hybrid CNN-ViT architectures for early tumor detection using raw healthcare imaging data., and RSA-15360. 

 

III. METHODOLOGY 

The methodology for this research focuses on developing an AI-driven framework using CNNs and Vision 

Transformers (ViTs) to analyze raw MRI/CT dark data for early-stage tumor detection. The process can be divided 

into the following steps: 
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IV. RESULT AND DISCUSSIONS 

The proposed hybrid CNN-ViT framework shows strong potential for early-stage tumor detection using raw MRI/CT 

dark data. By combining CNNs for local feature extraction and Vision Transformers for capturing global patterns, the 

system improves diagnostic accuracy and identifies subtle anomalies often missed in traditional radiology. It efficiently 

utilizes previously unused imaging archives, supports clinicians with decision-making, and offers a scalable, cost-

effective solution. 

Limitations include variability in raw data quality and the need for data privacy compliance during large-scale 

deployment. Despite these challenges, the framework represents a significant step toward AI-assisted early tumor 

diagnosis. 

Modern diagnostic systems aim to enhance accuracy by integrating multi-modal imaging techniques such as PET scans, 

ultrasound, MRI, and CT, allowing for more comprehensive analysis of patient data. The use of Explainable AI (XAI) 

further improves clinician trust by providing interpretable and transparent predictions. Additionally, optimizing models 

for real-time deployment enables immediate clinical decision-making during diagnosis, which is crucial in critical care 

scenarios. Continuous and federated learning approaches allow these systems to evolve by learning from new data 

across multiple hospitals while maintaining patient privacy and security. 

However, several limitations persist. Data quality variability across hospitals, especially in MRI and CT scans, can 

negatively impact model performance. The scarcity of labeled data, particularly for early-stage tumor detection, 

restricts effective training of AI models. Furthermore, advanced architectures like CNN-ViT demand high 

computational resources, making real-time implementation challenging. Lastly, ensuring data privacy and security 

remains a critical concern, as handling sensitive patient information must comply with strict healthcare regulations. 

 

V. LIMITATIONS AND FUTURE RESEARCH DIRECTION 

Data Quality Variability: MRI/CT scans differ across hospitals, affecting model accuracy. 

Limited Labeled Data: Early-stage tumor cases are rare, making training datasets small. 

High Computational Needs: CNN-ViT models require powerful hardware for real-time use. 

Data Privacy & Security: Handling patient data must follow strict regulations. 

Multi-Modal Imaging: Integrate PET scans, ultrasound, and other modalities to improve diagnostic accuracy. 

Explainable AI (XAI): Provide interpretable AI predictions to increase clinician trust. 

Real-Time Deployment: Optimize models for immediate clinical use during diagnosis. 

Continuous & Federated Learning: Enable the system to learn from new data across hospitals     while preserving 

privacy. 

 

VI . CONCLUSION 

The integration of multi-modal imaging and advanced AI techniques has the potential to significantly improve 

diagnostic accuracy and clinical decision-making. Features like Explainable AI, real-time deployment, and federated 

learning make these systems more reliable, efficient, and adaptable in modern healthcare environments. However, 

challenges such as data variability, limited labeled datasets, high computational requirements, and strict privacy 

regulations must be carefully addressed. Overcoming these limitations will be essential to fully realize the benefits of 

AI-driven medical imaging and ensure its safe, effective, and widespread adoption in clinical practice. 
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