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ABSTRACT 

Abdominal aortic aneurysm (AAA) is a vascular disease characterized by abnormal dilatation of the 
infra-renal aorta, which can be fatal when ruptured. AAA involves extensive remodeling of the 
extracellular matrix (ECM) due to breakdown of elastin and excess deposition of collagen fibrils. Using 
a combination of atomic force microscopy (AFM) and transmission electron microscopy (TEM), we 
elucidate how AAA comprises of both normal as well as structurally abnormal collagen fibrils, lacking 
their characteristic periodic structure. These abnormal collagen fibrils resist platelet adhesion, which 
can impact the thrombogenicity of the vessel wall. AFM analysis revealed that the surface adhesion 
of abnormal fibrils is compromised as compared to normal fibrils and elucidated the spatial 
heterogeneity in tissue modulus. TEM and histological staining further revealed how abnormal 
collagen fibrils could serve as locales for calcific deposits in AAA tissue. Our investigations suggest 
that the quality of collagen fibrils can have important functional manifestations in vascular (and other) 
diseases. 
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