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The mechanism of cerebral aneurysms and effect of treatment modalities on the genesis

Bu-Lang Gao
Zhengzhou University, China

Purpose: To investigate the mechanisms of cerebral
aneurysms and the effect of treatment modalities on the
genesis of cerebral aneurysms.

Materials and methods: Seven hundred and twenty
four patients with cerebral aneurysms were investigated
in the locations of the cerebral aneurysms using the
angiographic data. The angiographic data of 140 patients
with cerebral aneurysms were processed for computational
fluid dynamics (CFD). Different modalities including stent-
assisted coiling, coiling alone, stenting alone, single
stenting, Y-configuration stenting, and surgical clipping
were analyzed for their effects on the mechanisms of CFD.

Results: A total of 1018 cerebral aneurysms were detected
in these patients. Seven hundred and seventeen aneurysms
involved a branch, accounting for 70.4% of all the aneurysms,
with the most populous places being the intracranial
internal carotid artery (ICA) segments (23.9%), the anterior
cerebral artery (17.9%), the middle cerebral artery (17.8%),
and the posterior circulation (9.3%). 301 aneurysms were
located on a vascular curve (29.6%), with the most populous
site being the ICA (25.4%), the intracranial vertebral artery
(2.2%), and the distal cerebral arteries (1.5%). Not a single
aneurysm was found on a straight segment of vessel. CFD

analysis showed some common features that, on the wall
where a cerebral aneurysm was generated, two peak values
and one minimal value were demonstrated on the curve of
wall shear stress while one peak value was revealed on the
total pressure curve. Moreover, cerebral aneurysm occurred
on one of the shear stress peak with concomitant high
total pressure. Stenting can straighten the arterial bends
and change the vascular bifurcation angle, consequently
revising the shape of the curves of shear stress and total
pressure and the distance between the two peaks of shear
stress and thus making the hemodynamic stresses focused
more on the divider of vascular bifurcation. Coiling alone
or surgical clipping alone cannot alter the arterial shape
and the shape of the curves of the shear stress and total
pressure, without affecting the hemodynamic stresses for
aneurysm initiation.

Conclusion: Cerebral aneurysms are initiated at sites with
both high wall shear stress and total pressure, and stenting
especially Y-shaped stenting can decrease the hemodynamic
stresses for aneurysm initiation while coiling alone or
surgical clipping do not. Stenting with Y configuration is a
better choice of treatment than coiling or surgical clipping
in managing the genesis of cerebral aneurysms.
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