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Abstract. Pancreatic cancer remains one of the most lethal malignancies globally, with a dismal 5-
year survival rate. The challenge of early detection has driven research towards advanced diagnostic
modalities. This study conducts a comparative analysis of molecular diagnostics, including
circulating tumor DNA (ctDNA) and liquid biopsy techniques, against conventional imaging
modalities such as CT and MRI. Using a cohort of 200 patients at risk for pancreatic neoplasms, we
evaluated sensitivity, specificity, and overall patient outcomes. Results demonstrate that molecular
diagnostics significantly enhance early detection rates compared to traditional methods, suggesting
a paradigm shift in clinical practices. This study emphasizes the need for integrative approaches in
clinical settings to optimize patient care pathways for pancreatic cancer.
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Introduction

The global burden of pancreatic cancer presents a formidable challenge to contemporary
medicine. As the fourth leading cause of cancer-related mortality, its rising incidence,
particularly among high-risk populations, necessitates the urgent development of effective
early detection strategies. The insidious nature of this malignancy often leads to late-stage
diagnosis, resulting in a mere 5% five-year survival rate, predominantly due to the absence
of reliable screening methods. Current diagnostic frameworks predominantly rely on
imaging techniques such as computed tomography (CT) and magnetic resonance imaging
(MRI), which, while useful, often fall short in sensitivity for early-stage detection.
Conversely, advancements in molecular diagnostics, particularly the utilization of



circulating tumor DNA (ctDNA) and liquid biopsies, present promising alternatives capable
of identifying neoplastic changes at a nascent stage. This paper aims to elucidate the
efficacy of these next-generation diagnostic tools in contrast to traditional imaging
modalities, thereby contributing to the discourse on optimizing screening and diagnostic
strategies for pancreatic cancer. Through a rigorous comparative analysis, the study will
assess diagnostic accuracy, patient outcomes, and integration into clinical practice. The
structure of this paper is as follows: first, we delineate the current state of pancreatic cancer
diagnostics; next, we present our methodology and findings; finally, we discuss the clinical
implications of our results and propose recommendations for future research.
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