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An unusual case of cotton wool use to improve hearing

M BERGIN*, D MURRAY*†, P BIRD*†

Abstract
Objectives: To report an unusual observation whereby hearing was improved by insertion of cotton wool onto a
retracted tympanic membrane, and to explore potential explanations for this.

Case report: We report the case of a 56-year-old woman with a severe mixed hearing loss who was noted to
have a significant improvement in her hearing using a technique shown to her many years ago by a Russian
physician. Upon application of a moist piece of cotton wool, gains of up to 40 dB were observed. This was
associated with a significant subjective improvement in hearing. We discuss potential mechanisms for this
effect, including amplification, a baffle effect and phase differences.

Conclusion: The mechanism of the hearing improvement observed in this case is unknown, but is likely to be
related to sound amplification from the relatively large surface area of the cotton wool to the smaller oval
window.
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Introduction

In the latter part of the nineteenth century, there was much
debate and excitement over the use of cotton wool and
other objects to improve hearing, by applying them to the
middle-ear structures.1 However, the process was for the
most part abandoned by the medical profession, because
of the culture of quackery surrounding such devices. That
there was some merit to their use is highlighted by cases
such as the one presented here.

Case report

A 56-year-old Russian woman presented with longstand-
ing, bilateral middle-ear disease and worsening hearing.
She had undergone at least one surgical procedure on her
right ear in Russia, the details of which were unavailable.
Despite her ear disease, she continued to perform as an
accomplished violinist.

On examination, she was noted to have cotton wool in
both ears. When this was removed, she was seen to have
extensive atelectasis of both tympanic membranes, with
bilateral scutal erosion or removal. Both drums were
adherent to the medial wall of the middle ear, with no ossi-
cles visible on either side (Figure 1).

Pure tone audiometry demonstrated a severe mixed loss
on the right and a severe to profound mixed loss on the left.
There were large conductive components to the hearing
loss bilaterally (Figure 2). Unusually, the patient was
observed to have a significant improvement in her
hearing when she inserted cotton wool into her ears, up
to 40 dB difference (Figure 3).

This technique had been taught to her by a Russian
doctor prior to her emigration. The patient would stand
beside a running tap and twist moist cotton wool into her
ear, stopping when the tap was perceived loudest.

Photographs were taken of the smallest amount of
cotton wool able to achieve this effect, in an attempt to
identify the position of the cotton wool in the ear
(Figure 4).

The patient had a satisfactory result from a trial of
hearing aids, and failed to attend any further follow up.

FIG. 1

Otoscopic view of medial wall of left tympanic cavity.
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Discussion

Cotton wool applied to the ear is well known to decrease
sound intensity.2 The application of moist cotton wool
to a particular part of the ear to increase sound intensity
seems counterintuitive. Historically however, cotton wool
has been used to improve hearing in patients with a tympa-
nic membrane perforation.3 – 7 A pellet of wool or other
device would be inserted to rest on the small portion of
the tympanic membrane which remained, although the
exact mechanism of how this produced benefit was
unknown. Raut and Kerr reported a case of hearing
improvement resulting from a patient inserting a saliva-
moistened paper towel into his ear.8 This patient had a
postero-superior perforation the anterior edge of which
was adherent to the promontory. They postulated the

mechanism to be a temporary ossiculoplasty rather than
occlusion of the perforation. In our case, the tympanic
membrane was also atelectatic but was without perforation.

We postulate that the surface area difference between a
relatively large pellet of cotton wool coupled to a smaller
area on the stapes footplate produced an amplification
effect. The in vivo effect of an intact tympanic membrane
and ossicular chain accounts for approximately 40 dB of
hearing amplification.9 Interestingly, this is about the
degree of improvement our patient experienced with her
cotton wool insertion.

Alternatively, the cotton wool may perhaps create a
sound pressure phase difference so that, in the absence of
ossicles, sound does not hit the round and oval windows
simultaneously. Theoretically, this could dampen the flow

FIG. 2

Baseline audiogram.

FIG. 3

Audiogram showing hearing improvement following cotton wool insertion.
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of pressure being transmitted in a unilateral direction from
the vibrating window through the perilymph.

A baffle effect may be a further possible explanation of
our patient’s hearing improvement.10 Sound intensity
within the perilymph is increased if the pressure wave is
unable to escape back to the middle ear via the occluded
round window. This potentially turns the cochlea into a
blind-ended sac, acting as a baffle for the oval window
which is still free to vibrate. While our patient had a very
atelectatic tympanic membrane, it did not appear to be
retracted into the round window niche (Figure 4), thereby
suggesting that occlusion of the round window was an unli-
kely cause of improved hearing in our case.

. Unusually, the reported patient’s hearing was
improved by insertion of cotton wool onto a
retracted tympanic membrane

. In the latter part of the ninetheenth century, there
was much debate over the use of cotton wool and
other objects applied to middle-ear structures to
improve hearing

. The mechanism of hearing improvement in this case
is unknown, but is likely to relate to sound
amplification from the relatively large cotton wool
surface area to the smaller oval window

The baffle effect and phase difference theories assume
that cotton wool only has an insulating or dampening

effect on sound. The amplification theory, however,
implies that moist cotton wool is sufficiently rigid to act
as a sound conductor.

Foreign body insertion into the ear is not advocated by
modern otologists. Nevertheless, there are still intricacies
of sound conduction and sound-conducting materials
which are difficult to explain. Our patient’s significant
improvement in hearing on inserting moist cotton wool in
her ear is such a point. Whereas Raut and Kerr’s patient
did not tolerate the distortion his hearing aid produced,
our patient had an excellent functional improvement
from her more modern aid, and continued to use this in
her role as an accomplished professional musician.8

References

1 Chu E, Jackler R. The artificial tympanic membrane
(1840–1910): from brilliant innovation to quack device.
Otol Neurotol 2003;24:507–18

2 Veale D. A compelling desire for deafness. J Deaf Stud
Deaf Educ 2006;11:369–72

3 Yearsley J. A New Mode of Treating Deafness when
Attended by Partial or Entire Loss of the Membrana
Tympani, Associated or Not with Discharge from the Ear.
London: John Churchill, 1849:1–30

4 Burnett CH. Uninterrupted wearing of cotton pellets as
artificial drum-heads. Am J Otol 1880;2:14–21

5 Knapp H. The cotton-pellet as an artificial drum-head.
Arch Otol 1881;10:60–9

6 Core AS. Application of cotton pellets in destruction of the
membrana tympani: two cases. Arch Otol 1881;10:117–18

7 Graf F. On artificial drum-membranes, and especially the
cotton pellet. Arch Otol 1882;11:109–12

8 Raut V, Kerr A. Artificial tympanic membrane and ossicu-
loplasty. J Laryngol Otol 2001;115:485–7

9 von Bekesy G. Experiments in Hearing. London: McGraw-
Hill Publishing, 1960;11–12, 95–104

10 Pierce AD. Acoustics: an Introduction to its Physical Prin-
ciples and Applications. New York: Acoustical Society of
America, 1989;217–18

Address for correspondence:
Dr Michael Bergin,
Department of Otolaryngology Head and Neck Surgery,
Christchurch Hospital,
Private Bag 4710,
Christchurch, New Zealand.

Fax: þ64 3 3640273
E-mail: mike.bergin@cdhb.govt.nz

Dr M Bergin takes responsibility for the integrity
of the content of the paper.
Competing interests: None declared

FIG. 4

Otoscopic view of cotton wool pellet in the middle ear, at the
site inducing maximum hearing improvement.
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