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Visible light is a source of energy known to activate the
visual system through absorption by photoreceptors in the
eye. When the so-called stress-confinement condition is
fulfilled, laser light can induce an acoustic signal through
an optoacoustic effect. We sought to assess, if visible light
with parameters that induce an optoacoustic effect (i.e.,
532nm, 10ns pulses) could be used to stimulate the peripheral hearing organ at ear drum and middle ear level.
Auditory brainstem responses (ABRs) were recorded preoperatively in anesthetized guinea pigs to confirm normal
hearing. After opening the bulla, a 50-µm core-diameter
optical fiber was positioned first in the outer ear canal directed towards the tympanic membrane and then within the
bulla directed towards the bony structures within the middle
ear as well as towards the round window membrane.
Optically-induced ABRs (OABRs), similar in shape to
those of acoustic stimulation, were elicited with single
pulses after stimulation within the outer as well as the
middle ear. The OABR peaks increased with energy
level (0.6-23µJ/pulse) but varied in magnitude depending
on the location of stimulation.
Our findings demonstrate that visible light can be
used to activate the peripheral hearing organ when
applied at the ear drum level or on bony structures
within the middle ear that can transmit vibrations to the
cochlea or inner ear. We propose that this novel, noncontact laser stimulation method could be used to
improve implantable and non-implantable hearing aids
as well as for research purposes.
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