
 

Patient-specific development of Abdominal Aorta Aneurysms

Citation for published version (APA):
Gunther, T. W. M., Bovendeerd, P. H. M., & Vosse, van de, F. N. (2004). Patient-specific development of
Abdominal Aorta Aneurysms. Poster session presented at Mate Poster Award 2004 : 9th Annual Poster Contest.

Document status and date:
Published: 01/01/2004

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/4d5b5efb-f669-4465-a1f3-ceb0110e0abc


12

/department of biomedical engineering PO Box 513, 5600 MB Eindhoven, the Netherlands

Patient-specific development of Abdominal Aorta Aneurysms
T.W.M Gunther, P.H.M. Bovendeerd, F.N. v.d. Vosse
Eindhoven University of Technology, Department of Biomedical Engineering

Introduction
The arterial wall is known to be subject to significant remod-
elling processes induced by local hemodynamics. This re-
modelling is believed to be important for the development
of vascular properties in time. Computational methods can
be employed to get a qualitative insight in velocity fields
and stress configurations in patient-specific anatomies of ab-
dominal aortic aneurysms.

Objective
Develop an efficient finite element algorithm that can predict
the remodelling (development) of the arterial wall in Abdom-
inal Aortic Aneurysms (AAA) in time.
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Figure 1: Overview of the followed procedure.

Methods
The procedure depicted in figure 1 is followed to derive
proper input parameters for the remodelling proces. Solution
of the equations governing fluid motion yields fluid pressure
and wall shear stress (WSS). Pressure induces stresses and
strains in the arterial wall. Both WSS and the stress/strain
configuration are considered important initiators of the re-
modelling process and determine a new configuration with
adapted geometrical and material properties.

Figure 3: Typical pressure distribution (left) in [N/m2] and Wall shear distri-

bution (right) on the arterial wall at low Re.

Results
Complex anatomies can be segmented from medical imaging
data and aremeshedwith 15-noded tetrahedral elements. In-
frarenal flow signals found in literature [1] are used to pre-
scribe a plugflow inlet velocity profile during a heartcycle. An
example of a resulting velocity field at low Reynolds number
is shown in figure 2. In figure 3 a typical pressure and wall
shear distribution is projected on the outer wall. The pres-
sure on the wall as a result of fluid flow is neglectible com-
pared to the pressure induced by the propagating wave.

Figure 2: Crossectional velocity profiles at different locations in the AAA.

Discussion & Conclusions
� Within practical limits (∼ 13.000 elements) no conver-

gence is reached above ReR = 300, while a physiolog-
ical ReR of about 1000 is desired.

� WSS computations are influenced by the coarseness of
the wall description.

Future work
� Explore other solution procedures to solve the Navier-

Stokes equations more efficiently.
� Patient-specific measurements of flow and pressure in-

stead of assumed boundary conditions are necessary.
� Generate realistic meshes of the arterial wall together

with suitable constitutive equations to perform stress
computations.

� Formulation and implementation of adaptation laws
for more realistic vascular behaviour possibly taking
thrombus formation into account.
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