
 

AAA peak wall stress lacks reproducibility in rupture risk
assessment
Citation for published version (APA):
Speelman, L., Bosboom, E. M. H., Schurink, G. W. H., Jacobs, M. J. H. M., & Vosse, van de, F. N. (2007). AAA
peak wall stress lacks reproducibility in rupture risk assessment. Poster session presented at Mate Poster Award
2007 : 12th Annual Poster Contest.

Document status and date:
Published: 01/01/2007

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/6a7e57ef-c871-4884-82e7-3b924cd9e655


12

/mhj

AAA Peak Wall Stress Lacks Reproducibility
in Rupture Risk Assessment

L. Speelman1, E.M.H. Bosboom1, G.W.H. Schurink2, M.J.H.M. Jacobs2, F.N. van de Vosse1

1 Eindhoven University of Technology, Department of Biomedical Engineering
2 Maastricht University Medical Center, Department of General Surgery

Introduction
In the past, several research groups have focused on AAAwall
stress in order to improve the rupture risk analysis [1-4]. In all
studies, the reconstruction of the AAA from medical images
required user-input, which may lead to uncertainties with re-
spect to the real AAA geometry. However, the reproducibility
of these analyses with respect to the peak stress has never
been evaluated.
The purpose of this study is to assess the sensitivity of
AAA wall stress analysis and to evaluate different stress pa-
rameters (peak stress and the 0.99 and 0.95 percentile of
the stress) with regard to reproducibility and discriminatory
power.

Materials and methods
Twelve patients with AAAs ranging from 44 to 57 mm in di-
ameter were included. The CT scans were analyzed using the
Hemodyn prototype software (PMS, Best, NL). After selecting
the starting and end points, a fully automatic segmentation
and meshing procedure was followed (fig 1). The resulting
finite element wall meshes were used to compute stresses
using Sepran (Sepralab, NL) as the finite element (FE) solver.
The complete analysis procedure was repeated 5 times for
each patient.

Figure 1 Centerline tracking based on 3 user points (left). Segmen-

tation of the lumen (middle) and wall (right) by automatic 3DAO

deformation.

In the FE simulations, the following settings are used:

2 A peak systolic blood pressure of 18.7kPa
2 A constant wall thickness of 2mm
2 A realistic hyperelastic material model (G=0.9kPa)
2 Total proximal and distal fixation of the wall

Results
When comparing the meshes for each AAA individually, only
small and local differences can be seen. Figure 2 shows the
mean and standard deviation (errorbars) for the peak, 0.99
and 0.95 percentiles stresses. The AAAs are ordered by max-
imum diameter.

Figure 2 Peak, 0.99 and 0.95 percentiles stress for all patients.

The variation in peak stress is much larger than in 0.99 per-
centile stress. The outliers identified in the peak stresses are
thus present in the top 1% of the stresses.
The wall stress distributions and stress maps of 3 analyses
of one patient are displayed in figure 3. The stress maps
comprise of the stress normalized to 0.99 percentile, plot-
ted against AAA height. Correlation (ρ) between stress maps
within one patient wasmuch higher than correlation between
stress maps of different patients (ρ > 0.8 versus ρ < 0.6).

Figure 3 Stress distributions and stress maps of 3 analyses for 1

patient.

Conclusions
Variation in user-input resulted in small and local variations
in themeshes, causing large variations in peak stress. The in-
fluence on stress distribution and the 0.99 percentiles, how-
ever, is much smaller. Further analyses should elucidate
whether the 0.99 percentile stress is able to distinguish be-
tween low and high risk patients.
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