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Abstract

[Background] The most common problem during compression is barotrauma. Most of the barotrauma
during compression is middle ear barotrauma. Direct observation of the eardrum is necessary to
determine barotrauma, but doctors are rarely present at the work site. Ear scopes for removing ear wax
are commercially available from various companies. We investigated whether it is possible to observe and
evaluate the tympanic membrane using these commercially available ear scopes from remote locations.
[Methods] First, we conducted a questionnaire survey on the experience of barotrauma. We used
commercially available otoscopes (two models from Company A, one model from Company B, and one
model from Company C) and medical otoscopes for comparison. (1) Five normal volunteers were asked
to observe and record their own eardrums. Volunteers were given a 3-point questionnaire regarding the
operability of the otoscope. (2) The obtained images were evaluated by an otolaryngologist on a 4-point
scale to determine whether the eardrum could be evaluated. (3) A method of transferring video using a
commercial otoscope in real time was investigated.

[Results] (1) No operability problems with commercial otoscopes were pointed out in the questionnaire.
Two out of five respondents answered that the operability of medical otoscopes was poor. (2) All of
the otoscopes were capable of evaluating the condition of the eardrum, with Company A's 5-megapixel
otoscope receiving particularly high marks. (3) We found that it was possible to connect a smartphone to
a PC via a wire and use mirroring software to derive images from the smartphone onto the PC, and then
transmit the images to remote locations in real time via the PC's Wi-Fi conference software.
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