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An estimated 40 million Americans suffer from chronic ringing in the ears, or tinnitus. Despite
decades of research and hundreds of clinical trials of potential treatments, researchers still
haven't found an effective way to stop the noise.

But recent discoveries challenge long-standing assumptions about what causes tinnitus. The
new findings suggest that for many sufferers, the problem resides more in the brain than in
the ears. That insight has sparked promising treatment ideas being tested in clinical trials.
Among them:

RS

Using drugs to target brain neurotransmitters, which might restore a balance of signaling in
hyperactive brain areas linked to tinnitus.

Applying powerful electromagnets to the scalp to suppress those same overactive brain
areas.

Implanting devices, for the most severe cases, that directly stimulate the brain to stop tinnitus.
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Martin says the drug might work by restoring a balance of brain neurotransmitters.
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Richard Salvi, a tinnitus researcher at the State University of New York at Buffalo, long
doubted that the cause could reside entirely in the ears. The biggest clue: Tinnitus persists in
patients who've had tumors removed from the inner ear, even though the surgery cuts the
nerves between the ear and brain.

"You lose all your hearing, but you still have tinnitus," Salvi says.

To understand what was going on, Salvi and fellow researchers recruited patients who could
readily provoke more intense ear-ringing symptoms by clenching their jaws or shifting their
gaze.

"We could have the same brain, with tinnitus active or inactive, and show the changing pattern
of brain expression," he says. "Patients loved it." They had a picture to show others and
validate their symptoms.

In silence, but while experiencing sounds of tinnitus, the brain scans lit up with activity in the
brain's hearing center -- but only on one side of the brain. That was significant, Salvi says,
because real sounds propagating from the ear activate both sides of the brain.

"Since tinnitus only activated one side, it couldn't have come from the inner ear," he says.

When the researchers played sounds during brain scanning, they found that the hearing
centers in the brains of people with tinnitus overreacted compared to the brains of people
without tinnitus.

Phantom pain

The emerging picture suggests that tinnitus might be akin to phantom-limb syndrome, in which
amputees experience itching or pain from a limb that no longer exists.

Damage from too much loud noise -- rock concerts, gunfire, machinery -- is the most common
cause of tinnitus. Sensitive hearing tests show that most people with tinnitus also have some
degree of hearing loss.

Salvi and fellow researchers speculate that in some people, the brain goes overboard trying to
compensate for the lost hearing, like a driver turning up the volume on the car radio as the
signal from the hometown radio station fades.

"The ear is no longer sending information to the brain," Salvi says. "The lack of information
causes the brain to turn up its volume control. When the brain turns up its volume control,
noise or static increases as well."
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