
Effectiveness of patching traumatic eardrum
perforations with lens cleaning paper via
an otoscope

K YAN1, M LV1, E XU1, F FAN2, Y LEI1, W LIU3, X YU1, N LI1, L SHI1

1Department of Otorhinolaryngology, First Affiliated Hospital of Dalian Medical University, Dalian, 2Department
of Otorhinolaryngology, Clinical Teaching and Research Section in Ordos Application Technology College, Ordos,
and 3Department of Otorhinolaryngology, Lvshun Hospital, Dalian, China

Abstract
Objective: To study the clinical effect of lens cleaning paper patching on traumatic eardrum perforations.

Methods: A total of 122 patients were divided into 2 groups, of which 56 patients were treated with lens cleaning
paper patching and 66 acted as controls. The closure rate and healing time were compared between the two groups.

Results: The healing rate of small perforations was 96.4 per cent (27 out of 28) in the patching group and 90 per
cent (27 out of 30) in the control group. The difference was not statistically significant (p> 0.05). The healing rate
of large perforations was 89.3 per cent (25 out of 28) and 80.6 per cent (29 out of 36) in the two groups, respectively.
The difference was statistically significant (p< 0.05). The healing time of large perforations was shorter in the
patching group than in the control group (p< 0.01).

Conclusion: Patching with lens cleaning paper under an endoscope can accelerate the closure of large traumatic
eardrum perforations.
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Introduction
Traumatic tympanic membrane perforations may have
various causes (e.g. slapping against the ear, baro-
trauma or instrumental injury).1,2 In clinical practice,
the management of tympanic membrane perforations
is mostly conservative,3 and involves keeping the exter-
nal auditory canal dry and clean, and preventing infec-
tion. Traumatic tympanic membrane perforations
usually heal spontaneously. It is preferable to wait for
at least three weeks prior to any intervention. During
this period, patients endure hearing loss, ear stuffiness
and tinnitus. Perforations that do not close spontan-
eously are treated with myringoplasty.
To our knowledge, very few experimental or clinical

studies have reported the effect of patching tympanic
membrane perforations with lens cleaning paper. This
study was conducted to evaluate the effects of patching
traumatic tympanic membrane perforations with lens
cleaning paper via an otoscope, and compare these
effects with spontaneous healing.

Materials and methods

Participants

Patients diagnosed with unilateral traumatic tympanic
membrane perforation, without middle-ear infection, in

the Department of Otolaryngology of the First Affiliated
Hospital of Dalian Medical University between January
2013 and December 2015, were included in this study.
There were 78 females and 44 males. Patient age

ranged from 18 to 46 years, with a mean age of
31.4± 6.7 years. Traumatic perforations were diagnosed
between 1 and 15 days (average of 6.2± 4.3 days).
Perforations were caused by slapping (91 cases), ear
picking (21 cases) and explosion (10 cases).
The perforations were classified according to the size

of the perforation area, as follows: a traumatic tympanic
membrane perforation involving more than 25 per cent
of the surface area was defined as a large perforation,
and a traumatic tympanic membrane perforation
involving less than 25 per cent of the surface area
was defined as a small perforation.4 There were a
total of 64 large tympanic membrane perforations and
58 small tympanic membrane perforations.
All perforations were at the pars tensa, or antero-

inferior or posterior part of the tympanic membrane.
The perforations were a cervice, triangular or irregular
in shape. The pure tone audiogram air conduction
average increased by 15–40 dB.
A total of 122 patients were randomly divided into 2

groups using a computer-generated random table, and
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odd-numbered patients were included in the patching
group. The patching group had 56 cases, comprising
28 small and 28 large tympanic membrane perfora-
tions. The control group had 66 cases, comprising 30
small and 36 large tympanic membrane perforations
(Table I). There were no significant differences
between the two groups in terms of patient age, or tym-
panic membrane perforation size or cause.

Design and procedure

Control group. Patients in this group received no inter-
vention, but were instructed to keep the ear dry at all
times. The patients in this group underwent regular
follow up (as in the patching group, described below).

Patching group. Before treatment, the ear canal was
cleaned with a cotton bud soaked in povidone-iodine
solution. Two per cent tetracaine was used for local
anaesthesia; a few drops were applied to a small
cotton ball, which was placed in the external canal
wall over the surface of the tympanic membrane for
about 10 minutes. The perforation rim of the tympanic
membrane was carefully examined under otoscopy, and
any inverted edges were aligned back to the original
position with a needle. The pre-sterilised oval-shaped
lens cleaning paper was cut to a suitable size according
to the perforation. This paper patch was placed over the
surface of the tympanic membrane perforation using
ear polyp forceps, and flattened using a cotton bud
soaked in ofloxacin otic solution, to completely cover
the perforation.
Afterwards, one drop of ofloxacin otic solution was

applied daily by the patients themselves at home, as
instructed, to keep the lens cleaning paper moistened
and prevent it from dropping.
The patients were followed up every 5–7 days, until

complete closure of the perforation was achieved, or for
up to 3 months. The tympanic membrane perforations
and lens cleaning paper were observed under an endo-
scope and recorded by video imaging. The lens clean-
ing paper was replaced when displaced or trapped in
the tympanic cavity.

All the participants were given oral antibiotic tablets
for one week. They were advised to avoid getting water
in the external ear canal and not to strongly blow their
nose.

Curative effects evaluation

Therapeutic effects (healing outcomes, healing time
and hearing) were recorded and compared between
the two groups. The following criteria were used to
assess the curative effects during the three-month
follow-up period: (1) healed – the perforation was
completely closed and the average auditory threshold
returned to a normal level; (2) improved – the perfor-
ation nearly closed, or the average auditory threshold
decreased to less than 15 dB; (3) unchanged – the per-
foration remained, or the average auditory threshold
improved to more than 15 dB.

Statistical methods

Tympanic membrane morphological changes, perfor-
ation size and healing outcomes of the two groups
were compared by chi-square test. The healing times
of the two groups were compared by t-test. SPSS soft-
ware (version 11.0 for Windows; SPSS, Chicago,
Illinois, USA) was utilised for statistical analysis.
Differences were considered statistically significant
when p< 0.05.

Results
A total of 122 patients were included in this study, with
a male-to-female ratio of 1:1.77. Follow-up duration
ranged from one to three months. Most patients felt
that symptoms such as tinnitus and ear stuffiness sub-
sided after patching management. The demographic
data are summarised in Table I.

Healing outcomes

The healing rate of small perforations in the patching
group was 96.4 per cent (27 out of 28). Nearly all
small perforations had complete closure and 89.3 per
cent (25 out of 28) of large perforations had complete
closure. In the control group, 90 per cent of small per-
forations healed (27 out of 30) and 80.6 per cent (29
out of 36) of large perforations healed, while seven
perforations failed to close. We compared the healing
rate of small perforations between the two groups,
and the chi-square test value was 0.0172 (p> 0.05,
Figure 1a). When the healing rate of large perforations
was compared between the two groups, the chi-square
test value was 1.106 (p< 0.05, Figure 1a).

Healing times

The mean closure time of small perforations was
11.3± 6.3 days in the patching group and 13.4± 7.2
days in the control group. Although lens cleaning
paper patching seemingly shortened the closure time
of small perforations as compared to the control
group, the difference was not significant (p> 0.05,
Figure 1b). However, lens cleaning paper patching

TABLE I

DEMOGRAPHIC DATA OF PATCHING AND CONTROL
GROUP PATIENTS

Parameter Patching
group

Control
group

p

Patients (n) 56 66
Male (n) 19 25 0.71
Age (years; mean± SD) 32.6± 8.1 30.4± 7.6 1.15
Small perforation (n) 28 30 0.73
Large perforation (n) 28 36 0.73
Cause of perforation (n)
– Slapping 43 48 0.88
– Ear picking 8 13 0.67
– Explosion 5 5 0.58

p < 0.05 was considered to indicate statistical significance.
SD= standard deviation
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dramatically shortened the closure time of large per-
forations as compared to the control group, with
healing times of 14.7± 5.6 and 36.6± 9.2 days,
respectively (p< 0.01, Figure 1b).

In both groups, larger perforations were associated
with longer closure times. Seven of the 10 patients
with an unchanged large perforation underwent tympa-
noplasty after 3 months, while the other 3 patients
refused further treatment for financial reasons.
Figure 2 shows the representative otoscopic images

of a male patient (37 years old) during the lens cleaning
paper patching process.

Discussion
Traumatic tympanic membrane perforation is a common
condition seen in the department of otorhinolaryngol-
ogy. The tympanic membrane has a strong capacity
for repair and regeneration, as it has a rich anastomotic
vascular network on both sides. As most traumatic tym-
panic membrane perforations tend to heal spontan-
eously, the typical treatment is drying therapy.
Tympanoplasty is performed for unhealed perforations.
However, hearing loss, tinnitus or ear stuffiness asso-
ciated with the tympanic membrane perforation may
cause mental stress to patients, and influence their
normal lives or work. In addition, patients undergoing
surgery bear certain economic burdens. Hence, many
otolaryngologists suggest that early myringoplasty
should be performed to improve the healing rate.5,6

Patching methods, with paper, egg shell membrane,
Gelfoam or other materials, have been utilised to
promote the healing of traumatic tympanic membrane
perforations, all of which have achieved effective out-
comes.3,7,8 In this study, symptoms such as tinnitus
or ear stuffiness were immediately alleviated after
patching with lens cleaning paper. For large perfora-
tions, the patching procedure not only improved the
overall healing rate (89.3 per cent vs 80.6 per cent),
but also shortened the closure time (14.7± 5.6 days
vs 36.6± 9.2 days), when compared to the control
group. However, the patching method showed no
obvious advantages for small perforations.

FIG. 1

Graphs of (a) healing rate and (b) healing time for the patching and
control groups. ∗Large perforation closure rate was significantly
higher in the patching group (89.3 per cent) than in the control
group (80.6 per cent, p< 0.05). ∗∗Large perforation closure time
was significantly shorter in the patching group than in the control

group (p< 0.01).

FIG. 2

Otoscopic images at different time points. (a) Tympanic membrane perforation surrounded by dry blood when the injury was 15 days old.
(b) A lens cleaning paper completely covered the perforation after patching. (c) The tympanic membrane perforation healed completely 25

days after patching.
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Microscope lens cleaning paper made of 100 per
cent wood fibre was used in this study, as it is soft,
has low dust and high water absorbing properties, and
low irritation. Lens cleaning paper has advantages
over egg shell membrane and Gelfoam. For instance,
lens cleaning paper can easily be sterilised in a glass
dish by high temperature and high pressure, but egg
shell membrane use is associated with potential con-
tamination. Moreover, lens cleaning paper can be cut
to a suitable size, and its position is easily adjusted
when patching. Furthermore, a lens cleaning paper
patch can stick to the remnant tympanic membrane
closely for a flattened surface, which facilitates the
growth of the remnant tympanic membrane along the
normal plane. In contrast to the thin lens cleaning
paper, Gelfoam swells when absorbing water, which
may lead to ear stuffiness or other discomforts.
The tympanic membrane perforation was magnified

with an otoscope while patching; the perforation rim
was clearly observed and the inverted edges were grad-
ually adjusted back to the original position. For large
tympanic membrane perforations, timely adjustment
under an otoscope was critical when displacement or
suspension of the patch was apparent.

• Microscope lens cleaning paper is
advantageous for patching tympanic
membrane perforations

• It is soft, has low dust and high water
absorbing properties, and low irritation; it
can be suitably sized and its position easily
adjusted

• The tympanic membrane perforation was
magnified and patched via otoscope

• The perforation rim was clearly observed and
inverted edges were gradually adjusted back
to the original position

• For large perforations, lens cleaning paper
patching via otoscopy improved healing rate
and shortened healing time

In this study, lens cleaning paper patching improved the
overall healing rate and shortened the average healing
time for large tympanic membrane perforations, as
compared to spontaneous healing. These findings are
consistent with results from other clinical and experi-
mental studies.9–11 The patching of traumatic tympanic

membrane perforations with lens cleaning paper via
otoscopy is simple and convenient. No adverse
effects were observed in this study. As this treatment
is inexpensive and easy to perform, it can be widely
adopted in all hospitals.
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