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Alterations in wall shear and lateral pressure forces are implicated in the progression of abdominal aortic aneurysm (AAA).  However, their role in the damage that initiates the aneurysmatic process remains controversial.  Studies of the angiotensin-infused, apolipoprotein E-/- mouse model of AAA show variable degrees of wall disruption and inflammatory cell infiltration with dissection and intramural hemorrhage in the suprarenal aorta.  It has been suggested that since the histopathological changes occur even in the absence of increased systemic arterial pressure, it is unlikely that their etiology is related to hemodynamic forces.  Using this model, we found that the intimal and medial disruption at sites of aneurysm had a marked predilection for orifices of the celiac or superior mesenteric arteries.  Branch areas have wide variations in magnitude and direction of shear and marked functional and structural changes in the endothelium.  When applying Poiseuille's law ((=4Qρ/(r3), where Q=flow (0.4ml/sec), ρ=viscosity (.047poise), and r=radius (.05cm), the shear (() in the abdominal aorta =191 dynes /cm2.  If the radius of the lumen at branch points were reduced by only 20% by plaque, the shear would be 374 dynes/cm2 which is well within the range shown to cause marked endothelial damage (379±85 dynes/cm2).  Poiseuille's law assumes laminar flow.  Shear in the pulsatile aorta should be much higher.  Finally, although the presumed sites of origin of AAA in this model have profound hemodynamic alterations, additional studies are necessary to determine the differences in initial response of the arterial wall to high vs low shear in the parent vessel and its side branches.  This should provide additional insight into the pathogenesis of aneurysm in this model and man.  

