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Introduction

The middle ear contains three ossicles: malleus,
incus and stapes. The movement of the ossicles
can be enhanced by two muscles, the muscle of
the stapes (stapedius muscle) and the muscle of
the malleus (tensor tympani). These muscles
contract in response to loud sounds, reducing
sound transmission to the inner ear. The
objective of this paper is to analyze the stress
tensor tympani muscle from a study of different
types of existing eardrum through the use of a
computer model of the tympano/ossicular chain.

Methods

The digital geometric model of the tympano-
ossicular chain, was utilized [Gentil et al.,
2010], and the eardrum was adapted [Garbe,
2010] based on the dimensions described in the
literature [Pago, 2003]. The pars tensa of the
eardrum was considered to be divided into three
layers according to their anatomy. The central
layer is predominantly responsible of the
stiffness of the eardrum, with radial and circular
fibers. It is known that there are three different
cases according to the distribution of circular
fibers [Pago, 2003] (table 1 and figure 1).

Description
Case | Eardrum with a circular band of fibers that
surrounds all quadrants equally
Case 2 Eardrum with a circular band of fibers that

decreases in thickness in posteriors quadrants
Case 3 | Fardrum without a range of circular fibers in
the posterior/superior quadrant

Table 1.Description of cases.

Cote 1

Figure 1. External face of eardrum - pars flaccida and pars
tensa for case 1, case 2 and case 3.

The properties of the eardrum were set
according to their anatomy. For the pars tensa
different properties for each layer were used.
The central layer properties were characterized
by different types of fibers distribution.

Related to the boundary conditions, the eardrum
is attached to simulate the tympanic sulcus. The
malleus is attached by superior, lateral and
anterior ligaments and the tensor tympanic
muscle; the incus by the superior and posterior
ligaments; the stapes by stapedius muscle and
the annular ligament.

Results and conclusions

Simulations were carried out applying a uniform
sound pressure level of 105 dB SPL in the
eardrum.

This paper analyzed the results of the tensions
of the tensor tympani muscle to different
simulations performed with the different
existing eardrums. We can observe that the
highest levels of tension of tensor tympani
muscle occur in the model case 3, then for the
case 2 and finally in case 1.
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