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have been made in leveraging molecular and genomic technologies to 
augment traditional diagnostic approaches and unravel the molecular 
underpinnings of brain cancer. Biomarker discovery efforts have led to 
the identification of novel molecular signatures associated with specific 
tumor subtypes, prognosis, and therapeutic targets [7]. Liquid biopsy 
techniques, encompassing the analysis of circulating tumor cells, cell-
free DNA, and extracellular vesicles, offer a minimally invasive means 
of monitoring disease dynamics and treatment response in real-time. 
Furthermore, advancements in artificial intelligence (AI) and machine 
learning algorithms hold promise for enhancing diagnostic accuracy, 
facilitating radiogenomic analyses, and uncovering subtle imaging 
features predictive of tumor behavior [8].

Despite these remarkable advancements, challenges persist in the 
realm of brain cancer diagnosis, including the need for standardized 
protocols, validation of biomarkers, and equitable access to advanced 
diagnostic technologies [9]. Moreover, the evolving landscape of 
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