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Thoracic aortic aneurysm (TAA) presents a clinically silent yet highly lethal threat, primarily attributed
to its propensity for spontaneous rupture and dissection. Despite current imaging-guided management
strategies, the lack of reliable pre-rupture indicators necessitates a deeper understanding of TAA’s molecular
mechanisms. Abnormalities in the extracellular matrix (ECM), particularly involving proteins such as
Fibulin-4 (Fbln4) and Fibrillin-1 (FBN1), contribute to TAA development. Leveraging Raman spectroscopy,
this study focuses on lipid components to unveil potential rupture predictors. By decoding the molecular
signatures of murine TAA aortic tissues, [ aim to enhance risk stratification and therapeutic strategies for
this life-threatening condition. This research could pave the way for personalized approaches to TAA
management, ultimately improving patient outcomes and reducing the incidence of rupture-related fatalities.
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