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ABSTRACT

Background: Angiotensin II-infused ApoE -/- mice are often used to study abdominal aortic aneurysm
(AAA). However, there is ongoing discussion to what extent these mice mimic human aneurysms. The goal
of this work was to visualize and classify the abdominal lesions of angiotensin II-infused mice using a
synchrotron-based ex vivo imaging technique.  To that end we followed n=36 male mice in vivo with high-
frequency ultrasound and contrast-enhanced micro-CT. Animals that did not die from aneurysm rupture
were sacrificed after 10 (n=4), 18 (n=5) and 29 (n=13) days of angiotensin II infusion. Aortic samples of
34/36 mice, comprising the descending, thoracic as well as abdominal aorta, were scanned ex vivo using
phase contrast X-ray tomographic microscopy (PCXTM). This is a novel imaging technique that combines
soft tissue image contrast with a 6.5 micron isotropic resolution. Results: We quantified and classified
three features of dissecting AAAs on the ex vivo PCXTM images: (i) micro-ruptures near side branches, as
evidenced by the infiltration of ExiTron contrast agent that had been injected in vivo, (ii) false channel
formation near side branches (iii) intramural hematoma formation near side branches. In the in vivo part of
our study 25/34 animals had been injected with ExiTron. Of these samples, Exitron was found within the
tunica media in the vicinity of 151/423 side branches, showing that these are an important target for the
pathology. An intramural hematoma was observed in 23/34 scanned samples. The number of ruptured side
branches leaving the hematoma correlated better to hematoma length (r2=0.59) than to hematoma volume
(r2=0.44). Finally, one or several false channels were observed in 20/34 samples. The size of the tear in the
tunica media (invariably occurring near the branches) and its interaction with the surrounding hematoma
determine the occurrence, shape and size of the false channel. Conclusion(s): Our data provide new insight
into the branch-related anatomy of dissecting abdominal aortic aneurysms in angiotensin II-infused ApoE
-/- mice. Further research is needed to elucidate the relevance and translational value of this popular mouse
model.
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