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Abstract (250 words or less)

Hypothesis:

Round window (RW) stimulation with a floating mass transducer (FMT) can be studied experimentally and optimized
to enhance hearing.

Background:

The FMT (MED-EL Vibrant Soundbridge) has been recently implanted in patients with conductive or mixed hearing
loss against the RW with varying success. The mechanics of RW stimulation with the FMT have not been studied in a
systematic manner.




Methods:

In cadaveric human temporal bones, measurements of stapes velocity with laser vibrometry in response to FMT-RW
stimulation were used to optimize FMT insertion. The effect of RW stimulation on hearing was estimated using
simultaneous measurements of intracochlear pressures in both perilymphatic scalae with micro-optical pressure
transducers. This enabled calculation of the differential pressure across the cochlear partition, which is related to
auditory transduction.

Results:

The best coupling of the device was achieved with fascia placed between the RW and the FMT, and by "bracing™ the
free end of the FMT against the hypotympanic wall with dental impression material. FMT-RW stimulation resulted
in differential pressures comparable to sound-induced oval window stimulation above 1 kHz, but limited below 1 kHz.

Conclusions:

Measurements of stapes velocity and intracochlear sound pressures in scala vestibuli and scala tympani enabled
experimental evaluation of FMT stimulation of the RW. The efficacy of FMT-RW coupling was influenced
significantly by factors which can be surgically optimized. Intracochlear differential pressure measurement lays the
foundation for investigations of basic and clinical science issues such as RW stimulation in stapes fixation, non-
aerated middle-ears and third-window lesions.
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