Dynamic study of the middle ear using a total ossicular replacement prosthesis
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ABSTRACT

Among the many existing hearing problems, there are those that need to be corrected through the replacement
of the ossicles of the middle ear with a prosthesis. The type of the prosthesis used in the rehabilitation of the
middle ear, total ossicular replacement prosthesis (TORP) or a partial ossicular replacement prosthesis
(PORP) depends of the level of the ossicular impairment [1,2]. In the present study, the behavior of the
middle ear with a TORP, is analyzed. Using a finite element model, a dynamic study of the middle ear was
made. Models were created with a cartilage in the membrane-prosthesis interface of different diameters (4
mm and 5 mm) and thicknesses (0.3 mm and 0.7 mm) and considering 0° and 10° as angles between the
TORP and the stapes footplate. The mechanical properties of the tragal cartilage were obtained in the
literature according to Wen [3]. The material of the TORP is characterized as being titanium grade 2. The
displacements values were obtained at the umbo and stapes footplate, for a sound pressure level of 80 dB
SPL applied at the tympanic membrane. The results were compared with the healthy middle ear model [4].
The usage of this model aims to achieve a set of techniques that promotes the best possible performance of
prostheses in the middle ear. The present study allows to conclude that the rehabilitation of the middle ear
with TORP type prosthesis can lead to the best results when used with 4 mm diameter cartilages, and a
thickness of 0.3 mm, with an angle of 0° between the TORP and the stapes footplate.
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