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Angiotensin-II infusion in ApoE deficient mice has been a mainstay of preclinical research on abdominal 
aortic aneurysm (AAA). Recent findings from our group, based on synchrotron images with an isotropic 
resolution of 6.5 micron and soft tissue image contrast, suggested a pivotal role for microruptures near small 
side branches in the development of the disease in mice. In this work we provide further insight in the 
processes occurring near these branches at a very early stage of dissecting AAA formation. We scanned 
n=10 Ang-II infused and n=6 control male mice with high-frequency ultrasound and contrast-enhanced 
microCT. Animals were sacrificed after 3 days of angiotensin II infusion, prior to the formation of an 
intramural hematoma or a false channel. The aortic tissues were excised and imaged ex-vivo using phase 
contrast X-ray tomographic microscopy (PCXTM). Segmentation of the high-resolution images yielded a 
3D representation of the aorta. The micro-CT contrast agent (Exitron) was visible on the ex-vivo images in 
7/10 animals. Exitron had migrated in-vivo at the sites of microruptures near side branches. PCXTM image-
guided histology was performed to obtain Hematoxylin and Eosin slides of the aorta at the location of all 
branch orifices, as well as at control regions in between branch sites. As shown in Figure 1, the identified 
microlesions include, but were not limited to: (i) ruptures of the elastin lamellae of the tunica media, (ii) 
apoptotic cell appearance and (iii) presence of fatty streaks. We also quantified medial thickness and 
averaged nucleic density of the vascular smooth muscle cells near all branching points along the aorta, for 
all samples. In conclusion, high-resolution imaging of early-stage dissecting abdominal aortic aneurysms 
confirmed the role of small suprarenal side branches in the onset of the disease. Further research will include 
fluid-structure interaction simulations to relate branch-related stresses to the locations where micro-ruptures 
occur. 

 


