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Introduction

Thisisthe case of a 67-year-old male who was a drummer since age 5. He had noticed |eft hearing
loss for several years but denied any problems with the right ear. This case presentation raises the
guestion of whether there can be protection from loud noise and music in the presence of along-
standing conductive hearing loss.

Thereisalong history of literature dating back almost a half century in which Schuknecht and his
colleagues (see, for example, Walby, Barrera, and Schuknecht, 1983) showed that toxic molecules
can permeate across the round window, causing sensorineural pathology as a secondary sequela of
chronic otitis media. Schachern et al. (1987) showed that the round window was semipermeable to
toxins and other “larger” molecules, which can result in a sensorineural component with long-
lasting otitis media. And in a study of shipyard workersin Ulsan, Korea, they found hearing
threshold changes to be lower in the ear with conductive hearing loss than in the opposite ear; this
effect was greatest at 4000 Hz (Park et al., 2016). However, in 1991, aretrospective study in the
United Kingdom concluded that there were no significant sensory neural differencesin hearing
threshol ds between ears with conductive loss and those without (Simpson et al., 1991). More
longitudinal studies with younger subjects are needed.

There are, however, fewer studies showing that long-standing conductive hearing loss can act asa
“permanent hearing protector” of the cochlea.

Studies have been inconsistent regarding whether conductive hearing loss protects the inner ear
from noise. This can vary depending on the type of conductive loss. Note that chronic middle ear
dysfunction could theoretically provide more protection than stapes fixation in otosclerosis. Stapes
fixation essentially destroys the stapedius muscle reflex (Forli et al., 2025). The stapedius muscle
reflex is known to attenuate loud sounds to aminimal extent, primarily at low frequencies
(Zakrisson, 1975). This occurs by inducing stiffness of the ossiclesin the middle ear (Trevino et
a., 2023). The magnitude of protection from this reflex varies depending on the type of exposure:
impulse noise or steady-state noise. An example of impulse noisein this patient’s history is his
own drums, while a steady-state noise example may be afactory machine running continuously for
hours at the same sound level. The stapedial reflex adapts quickly, causing the muscle to relax after
10 to 15 seconds.

Certain chronic middle ear conditions, such as otitis media with effusion, may alter stapedius
muscle dynamics. These chronic conditions have also been shown in some studies to lead to
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sensorineural hearing loss in the mid and high frequencies by changing “the mass, stiffness, and
friction of the spiral ligament or of the basilar membrane, which in turn affects the movement of
the cochlear partition in response to sound (Subramaniam et al., 2020).

Case Study

Otologic history is positive for hearing loss, autophony, and fullness in the left ear for several
years. Thisishisfirst formal audiogram. The patient reports intermittent tinnitus in the left ear,
history of loud music exposure as a drummer since age 5 (with most of the sound coming on the
right side - lead guitar, horns, hi-hat on drum), and past blows to the head as a boxer. He denies
subjective problems with the right ear. He also denies ear surgery, otalgia, and recent dizziness.
He reports occasional brief vertigo in the past. His primary concern on this visit was his left ear.

Audiogram
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Otoscopy
Right: Clear canal with visibly normal tympanic membrane — no middle ear effusion
Left: Clear canal with visibly normal tympanic membrane —no middle ear effusion

Tympanometry: Administered to assess middle ear status.
RIGHT ear: Type A; consistent with normal middle ear function, tympanic mobility, volume. ECV
= 1.6 mL, peak pressure =-50 daPa, peak amplitude = 0.36 mL

LEFT ear: Type C; consistent with negative middle ear pressure. ECV = 1.4 mL, peak pressure =
-288 daPa, peak amplitude = 0.2 mL

Soeech Reception Threshold:
Right: 20 dB HL. Consistent with good SRT/PTA agreement.
Left: 20 dB HL. Consistent with good SRT/PTA agreement.

Word Recognition Score:
Right: 100 % @ 75 dB HL/45 dB masking (using Recorded NU-6 words) consistent with Excellent
speech discrimination ability.
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Left: 100 % @ 75 dB HL/45 dB masking (using Recorded NU-6 words) consistent with Excellent
speech discrimination ability.

Pure tone audiometry:

Right: Normal hearing 125 through 2000 Hz and moderate to profound sensorineural hearing loss
3000 through 8000 Hz.

Left: Moderately-severe rising to mild conductive hearing loss 125 through 1000 Hz and normal
hearing to borderline mild hearing loss 2000 through 8000 Hz.

This patient was recommended by the physician assistant (PA) to try a course of Fluticasone for
presumed eustachian tube dysfunction, which he agreed to, but has not had follow up since. She
also recommended following up with an otologist should his left ear problems continue unchanged
or worsen. His ENT note with the PA indicates that he had interest in pursuing a hearing aid
evaluation, which he did not complete with our facility.

Discussion

A fascinating aspect of this case is the possible protection of the left ear from sensorineural hearing
loss due to the significant conductive component. Thisis hypothesized to be related to the reduced
transfer of sound energy viaair conduction (Park et a., 2016). The asymmetry is also consistent
with his history as a musician, with the drum hi-hat, lead guitar, and horn section on hisright side.
It is also unknown whether his history of boxing contributed to his hearing loss, as he did not
report any specific blow to one ear or the other that was worse than another. If we hypothesize that
the sound level reaching the cochlea was reduced on the left compared to the right due to the
middle ear conductive component functioning as ear protection, it may explain the asymmetry in
his audiogram. It is a'so common for musicians to be more exposed on one side of their head due
to their stage positions. There have been a handful of studies examining the possible protective
effect of conductive hearing loss on noise exposure — primarily in industrial settings. More
research is needed in this area.
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