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[Abstract] Objective To establish carotid artery bifurcation aneurysm in canine, and to clarify
whether specific hemodynamic insult in combination with arterial wall degeneration will lead to the occurrence
and development of aneurysms. Methods New bifurcation aneurysm model of common carotid artery (CCA)
was successfully established in 18 dogs, which were randomly divided into the elastase -treated bifurcation
group (EBG,n=9) and the control bifurcation group (CBG,n=9). Three dogs were treated with elastase insult
to both straight sections of CCA and were used as elastase-treated straight section group (ESG,n=3).
Angiographic and hemodynamic analysis was conducted immediately after the operation, as well as 12 and 24
weeks after the operation. Histopathological examination was performed 12 and 24 weeks after the operation.
Results  Angiography showed that new aneurysm (mean diameter 3.2+0.4 mm) was formed at the apex of
CCA bifurcation in 5 dog models of EBG group, while no new aneurysm was observed in both CBG and ESG
groups. In EBG group, no rupture of the new aneurysm occurred during the follow-up period. Histological
analysis revealed that in EBG group the inner elastic lamina was discontinued, the elastic fiber was
disrupted, the muscle layer became thinned, the smooth muscle cells were reduced, and the inflammatory
cell (macrophage) infiltration as well as the expressions of MMP-2 and MMP-9 were increased; these changes
were statistically significant when compared with those in CBG group and ESG group (P<0.001). Postoperative
hemodynamic analysis indicated that in EBG group the wall shear stress at the apex of CCA bifurcation was
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reduced, the blood flow velocity was decreased, with the relative and total pressure being the highest; all the

above changes returned to normal after arterial wall remodeling. Conclusion

The results of this study

indicate that the arterial wall degeneration and the hemodynamic effect at the apex of CCA bifurcation can

lead to new aneurysm formation in canine model.(J Intervent Radiol, 2015, 24, 890-896)
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