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Reconstructive surgery of the ossicular chain system is used to restore
hearing in patients with diseases that cause air-bone conduction, such as otitis media with pearl
ossicles and ossicular chaindiscontinuation. However, some cases of tympanoplasty have poor
postoperative hearing outcomes. Although there have been many reports on the sound transmission
characteristics of the healthy human middle ear, there have not been many studies on the sound
transmission characteristics of the middle ear reconstructed by ossicular reconstruction surgery,
and it is necessary to obtain knowledge for successful surgery of ossicular chain reconstruction. In

this study, the sound propagation characteristics of a healthy human middle ear and a reconstructed
middle ear using discrete and experimental methods were compared and verified.
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Density Young’s modulus  Poisson’s  Loss factor

Composition .
i [kg/n'] [MPa] rato[]  [-]
Tympanic membrane 1,200 334 0.5
(tensa)
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Fig. 1 (Left) 3D FEM models of a human intact middle ear, and (right) Material properties used in the FE

model.
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Fig. 2 Experimental setup for excitation test for the scale model of the middle ear models.
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Fig. 3 Spatial relationship between the soured point and the head of stapes.
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Fig. 4 Comparison of the obtained FEM results with (a) Ref. (Koike et al, 1996) and (b) Ref. (Gan et al,
2001), respectively.
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Fig. 5 3D reconstructed middle ear models for each of the types.
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