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Computational pathology has emerged as a powerful innovation in modern medicine, leveraging 
artificial intelligence (AI) and machine learning (ML) to overcome the limitations of conventional 
pathology. Traditional methods, which rely on manual slide review, are often time-consuming, 
subjective, and affected by interobserver variability. With the introduction of whole-slide imaging, 
deep learning, natural language processing, and cloud-based platforms, pathology has entered a 
new digital era. These technologies enable rapid and precise analysis of histopathological data, 
offering applications in cancer detection, tumor grading, biomarker discovery, workflow 
optimization, and telepathology. By integrating AI-driven tools, diagnostic accuracy is enhanced, 
variability is reduced, and reporting times are shortened. Moreover, computational pathology 
supports precision medicine by incorporating multi-omics data, thereby personalizing treatment 
strategies. Despite its promise, challenges such as data standardization, interpretability of AI 
algorithms, regulatory approval, and clinical adoption remain significant barriers. Nevertheless, 
ongoing research and technological advancements are continuously bridging these gaps, ensuring 
safe and effective implementation. Computational pathology thus holds the potential to transform 
diagnostic practice, serving not as a replacement but as an augmentation of the pathologist’s 
expertise, ultimately improving patient care outcomes. 
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