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Engineers to Implant Antivertigo Device

Vestibular prosthesis is a pacemaker for the inner ear
By JOSEPH CALAMIA / OCTOBER 2010

"When a Méniére's attack occurs,
you basically have to lie down
and curl up into a ball,"
Rubinstein says. "It's not very
conducive to a productive
existence if these are happening
once a week." For most, diet changes and diuretics can stop the attacks by lowering inner ear pressure, but about 15
percent of patients require surgery to decrease the sensitivity of the inner ear—and the most severe cases require
disconnecting nerves to the inner ear altogether.

Photo: Cochlear

"If the alternative is to go in and kill your ear," says James Phillips, a vestibular neurophysiologist at the University of
Washington who developed the device with Rubinstein, "then maybe it makes sense to provide a prosthesis.”

For such severe cases, the FDA has approved a 10-person trial of the device. The prosthesis resembles a cochlear
implant, which is designed to help deaf people hear. But while a cochlear implant uses one electrode array to stimulate
the auditory nerve, this prosthesis will rely on three shorter arrays to stimulate the vestibular nerve, which is crucial for
balance.

Two and a half millimeters long and 150 micrometers in diameter, each array will go into one of the inner ear's three
perpendicular semicircular canals. When functioning normally, these canals work as biological gyroscopes, allowing the
brain to determine head rotations in any direction by monitoring the deflections of tiny hair cells.

"The hair cells are imbedded in a sail, essentially," which projects out into the fluid-filled semicircular canal, Phillips says.
"As you turn your head, the fluid lags behind, and the sail billows." This billowing bends the hair cells; the hair cells in
turn trigger an electrical signal to the vestibular nerve. It's believed that these electrical signals tell the brain that you are
turning.

The exact cause of any one Méniére's attack is unknown and, depending on the severity of the attack, may stem from a
variety of sources, Rubinstein says. His team's device is meant to halt attacks caused by a potassium leak from ruptured
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an inner-ear "battery." The extra potassium disables this battery, "short-cirg
hair cells. This tricks the brain—which is always monitoring the difference |
ears—into perceiving a sudden spin.

Enter the vestibular prosthesis. Rubinstein's theory is that by supplying bu
make up for the temporarily disabled hair cells, the device should bring the

"The idea as they've described it is to use it like an as-needed pacemaker,
biomedical engineer at Johns Hopkins University, in Baltimore, who is not
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