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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  

 



 
Why focus on the stapes? 

 
• Evolution 

• Stapes surgery -common 

• Stapediopexy 

 

• Further knowledge of the functional anatomy 
is needed 

 

 
Anson BJ, Donaldson JA, Surgical anatomy of the temporal bone (1967, 1981 ) 



The present study  
What is finite element analysis? 

• Prediction of mechanical behavior 

– Stress  

• Regular vs. irregular geometry 

– Finite element analysis in biology 

 





The present study  
Generation of a finite element model 

• Capture geometry (using CT & CAD software, amira®) 

• Using FEA software (MSC Patran®) 

– Generate mesh 

– Apply material properties 

– Apply loads 

– Analyze & verify results 



 
 



The present study 
  Model design 
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Results 
StressResults: Average stress  ution 
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Perspectives 
 

 

• Generate a middle ear complete 3D model 

• Incorporate  ME prosthesis 

 











Results 
Stress distribution 



Results 
Stress distribution 



Results: Displacement 
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