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Functional anatomy of the stapes
A finite-element (FE) study

 Why focus on the stapes?
* The present study - Generation of a FE model
* Results
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Why focus on the stapes?

* Evolution
* Stapes surgery -common
e Stapediopexy

* Further knowledge of the functional anatomy
is needed
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The present study
What is finite element analysis?

 Prediction of mechanical behavior
— Stress

* Regular vs. irregular geometry
— Finite element analysis in biology
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The present study
Generation of a finite element model

e Ca th e geomEtry (using CT & CAD software, amira®)
¢ USing FEA software (MSC Patran®)

— Generate mesh

— Apply material properties
— Apply loads

— Analyze & verify results
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The AotafeObjeci module can be used to animate the local rotation of a spatial data object, which is done by changing the object’s fransformation, as opposed to manipulating the virtual camera. This allows to rotate multiple objects in the Material:
scene independently, which is especially important for animated demonstrations. The most efficient way to create a Sofafe0fject module is to right-click on a spatial data object and select it from the Animasion/Demo entry in the popup
menu. Using the module is quite simple: just specify a rotation axis as well as a center of rotation, and then use the time slider to animate the rotation. The center can be computed automatically as the center of the object's bounding box.
The rotation axis can be specified by attaching an additional plane module and using the normal vector of that plane as the axis.

Voxel value:










N
A RS
SOKS,
MRKEPANAN
AMV»#&E#@”
4 R\
S B by 4
Wﬂﬂ%&ﬁﬁwﬂﬂbﬂﬂﬂﬂiﬁﬂﬂ
RS v o AV Wl N

S A e SRR S =




-~




Results
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Results: Average stress
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Results: Displacement
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Perspectives

* Generate a middle ear complete 3D model
* Incorporate ME prosthesis
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