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Red LED Laser Light Therapy (photobio-modulation) to
Prevent Noise-Induced Hearing Loss
First, what is photobio-modulation therapy (PBMT)? The idea is that light exposure to biological
systems can sometimes have therapeutic effects. For example, Nobel Prize-winning studies in 1903
by Niels Ryberg Finsen showed that radiation from the sun could cure bacterial skin diseases [1].

More recently, with the development of the laser, it became possible to control light radiation level,
wavelength and exposure times, and the field of Phototherapy became established. Early examples
of treatment have been shown to increase hair growth, or to improve wound healing [2-4]. Various
terms are now used for such treatments, including low-level laser therapy, cold laser, or photobio-
modulation. Typical light-radiation used is red to near-infrared laser light (600-1400 nm) at low
intensity.

It has been suggested that photobio-modulation therapy might have a role in hearing protection and
several animal studies have been published [5-8]. For this report, with its usual “from the labs to
clinic” theme, I found a recent lab study of some interest that may (eventually) have practical
clinical application.
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A quick preamble. You may remember that, many decades ago, audiometric studies of factory
workers in noisy industrial environments found that they did not develop the level of noise-induced
hearing loss (NIHL) expected based on exposure levels. Theories were proposed that chronic
acoustic exposure could somehow make the cochleas resistant to NIHL. The terms haircell
“toughening” or cochlear “conditioning” were used to suggest that mechanisms exist to prevent
degeneration of haircells or other cochlear structures despite acoustic overstimulation. The
literature on toughening is extensive; some key references include [9-13].

The recent laboratory study (in mice) that I want to report [ref. 14] explored the use an LED device
implanted in the external ear canal to expose the inner ear to near-infrared light. The experimental
question was: can this photobio-modulation, given before noise exposure (120 dB SPL for 2
hours), have a protective effect? The study used ABR amplitude measures to assess noise-exposure
effects in experimental animals that received red-light treatment compared with untreated controls.
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The preliminary results show that photobiomodulation therapy has a limited therapeutic effect. The
deterioration in ABR responses caused by the noise exposure was less in animals preconditioned
with near-infrared light stimulation. The authors speculate on how laser therapy might be effective.
For example, they suggest that laser-induced heating of the cochlea may, in turn, reduce the release
of reactive oxygen species (ROS) and other free radicals known to be implicated in causing cell
damage.

Currently, all this work remains in the laboratory. Much more research is needed to develop
clinically safe methods for applying photobio-modulation in human subjects (e.g., implanted LED
devices near the inner ear?) and to serve those who work in noisy environments and are vulnerable
to NIHL.
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