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RESEARCH SUMMARY:

Symptoms in superior semicircular canal dehiscence (SCD) syndrome can be explained by the SCD behaving as a “third window” of the inner ear, which
results in leak of volume velocity or sound flow towards the defect. We measured intracochlear sound pressures the scala vestibular, and tympani of fresh
human temporal bones and quantified the change in inner ear mechanics when an SCD is present. We used this model to test the influence of SCD size and

position, as well as various repair surgical techniques including round window reinforcement.

PS. Vestibuli PS. Tympani = PDifferential

Poitrerential (COCHlear input drive) is an estimate of hearing, which
provides a “mechanical audiogram” of the specimen

OUTCOMES:

The human temporal bone model provides an excellent model for studying SCD syndrome
Surgical repair of the SCD restores normal inner ear mechanics.

Round window reinforcement does not restore normal inner ear mechanics, but results in small, frequency-specific changes in cochlear drive.

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO:

The experimental measurements we obtained have helped us refine and create an accurate computational model of the middle and inner ear. This has been
valuable in understanding both pathology affecting the mechanics of the ear, but also in advancing knowledge on physiology of hearing.

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH:

Patients can suffer debilitating symptoms from SCD syndrome. We have demonstrated that surgical repair can restore normal mechanics in the human ear.
Other technique may affect symptoms in unexpected ways, but with the human temporal bone model, we can study and quantify these effects.



