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Does the Location of a Small Tympanic Membrane
Perforation Affect the Degree of Hearing Loss in Adult
Patients with Inactive Mucosal Chronic Suppurative Otitis
Media?

Ahmed Muhei Rasheed*

ABSTRACT

Background: Tympanic membrane perforation due to inactive mucosal chronic suppurative otitis media is a common
problem in otolaryngology, with consequent conductive hearing loss. Still, there is controversy about the relationship
between the location of the tympanic membrane perforation and the degree of hearing impairment.

Aim of the study: To assess the correlation between the location of a small tympanic membrane perforation and the
degree of conductive hearing loss in adult patients with inactive mucosal chronic suppurative otitis media.

Patients and Methods: A prospective cross-sectional study enrolled 74 adult patients with small tympanic membrane
perforations (perforation involves less than one quadrant of the tympanic membrane) and conductive hearing loss (air-
bone gap = 20 dB HL) due to inactive mucosal chronic suppurative otitis media for at least 3 months. The locations
of the tympanic membrane perforations were classified as anterosuperior, anteroinferior, posterosuperior, and poster
inferior perforations. Audiometric analysis and a CT scan of the temporal bone were done for all patients. The means
of the air and bone conduction pure tone hearing threshold averages at frequencies 500, 1000, 2000, and 4000 Hz
were calculated, and consequently, the air-bone gaps were calculated and presented as means. The ANOVA test was
used to compare the means of the air-bone gaps, and the Scheffe test was used to determine if there were statistically
significant differences regarding the degree of conductive hearing loss in relation to different locations of the tympanic
membrane perforation.

Results: The ages of the patients ranged from 20 to 43 years (mean = 31.9 = 6.5 years), of whom 43 (58%) were
females and 31 (42%) were males. The means of the air-bone gaps were 32.29 = 5.41 dB HL, 31.34 = 4.12 dB HL,
29.87 + 3.48 dB HL, and 29.30 * 4.60 dB HL in the posteroinferior, posterosuperior, anteroinferior, and anterosuperior
perforations, respectively. Although the air-bone gap’s mean was greater in the posteroinferior perforation, statistical
analysis showed that it was insignificant (P-value=0.168).

Conclusion: In adult patients with inactive chronic suppurative otitis media, the anteroinferior quadrant is the most
common location of the tympanic membrane perforation, and there was an insignificant correlation between the
location of a small tympanic membrane perforation and the degree of conductive hearing loss.
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INTRODUCTION

Supperative and non-supurative otitis media are common
causes of hearing impairment'*. Chronic Suppurative
Otitis Media (CSOM) is characterized by aural discharge
through a perforated Tympanic Membrane (TM) for a
period of two to six weeks®. Depending on the coexistence
of cholesteatoma, CSOM is classified into safe and unsafe
types®. The common causes of TM perforation include
acute suppurative otitis media, CSOM, and trauma’.

Chronic suppurative otitis media affects about 0.5% of the
population, so it is a common cause of TM perforation?.
Hearing loss is a decline in hearing ability that ranges
from minimum to maximum loss®. Clark grading system
was used to classify hearing loss into normal (< 15 dB),
minimal (16-25 dB), mild (26-40 dB), moderate (41-55
dB), moderately severe (56-70 dB), severe (71-90 dB),
and profound (>90 dB) '°. The hearing loss in CSOM
ranges from mild (26 dB) to moderate (up to 55 dB) .

Some previous studies showed that the site of the TM
perforation affects the level of hearing loss; they showed
that the posteriorly located perforations increase the
conductive hearing impairment” 24, However, the more
severe degree of hearing loss was associated with
posteroinferior quadrant perforations, but some other
studies showed that the degree of hearing impairment
was not affected by the site of the TM perforation's 6.

However, the effect of the TM perforation on the degree
of hearing loss is still controversial. The aim of this study
is to assess the correlation between the location of a
small tympanic membrane perforation and the degree
of conductive hearing loss in adult patients with inactive
mucosal CSOM.

PATIENTS AND METHODS

The current prospective cross-sectional study was
conducted in the Otolaryngology Consultant Clinic in the
Medical City, Baghdad, Iraq, for the period from March
to August 2023. The patients included in this study were
adult patients with small TM perforations (small TM
perforation: perforation involves less than one quadrant
of the TM) and conductive hearing loss; air-bone gap
(ABG) = 20 dB HL; due to inactive CSOM for at least 3
months. The air and bone conduction pure tone hearing
thresholds at frequencies 500, 1000, 2000, and 4000 Hz
were used to calculate the patient’s hearing threshold'” '8,
Exclusion criteria were large TM perforations, multiple
TM perforations, traumatic TM perforations, marginal
TM  perforations, myringosclerosis, cholesteatoma,
sensorineural hearing loss, and a history of previous ear
surgery. Patients with chronic diseases that can affect
hearing, such as diabetes mellitus, were also excluded
from the study.

The total number of patients enrolled in this study was 74.
A routine history and otolaryngological examination were
performed, including a microscopical and a zero-degree
rigid otoscopic ear examination (4mm in diameter and

14cminlength). All patients were sent fora CT scan of the
temporal bone to assess the ossicles and the mastoid
air cell system. The TM was divided during otoscopic
examination by two imaginary lines into four quadrants
(Anterosuperior AS, anteroinferior Al, posterosuperior
PS, and posteroinferior PI); a horizontal line passed
through the umbo, and a second vertical line bisects
the horizontal line at a right angle, so the locations of
the TM perforations were classified as Anterosuperior
Perforation (ASP), Anteroinferior Perforation (AIP),
Posterosuperior Perforation (PSP), and Posteroinferior
Perforation (PIP). Audiometric Analysis (Otometrics,
Madsen; Astera) in a sound-treated room at reference
frequencies from 250 Hz to 8000 Hz was done for
all patients Figure 1. The means of the air and bone
conduction Pure Tone Hearing Threshold Averages
(PTHTAS) at frequencies 500, 1000, 2000, and 4000 Hz
were calculated, and consequently, the Air Bone Gaps
- (ABGs) were calculated and presented as means.

The data, presented as ABG’s means, were analyzed
statistically using Statistical Package for Social Sciences
(SPSS version 23). The ANOVA test was used to compare
the means of ABGs, and the Scheffe test was used to
determine if there were statistically significant differences
regarding the degree of conductive hearing loss in
relation to different locations of the tympanic membrane
perforation. The confidence level of 95% was set, and a
5% margin of error was accepted. A P-value <0.05 was
considered significant. Power analysis was done using G
power software; the significance level (a) was 0.05 and
the power was 0.8 with a minimal effect. The sample size
of 74 will gain a power of 0.803527.

RESULTS

The current study included 74 patients, of whom 43 (58%)
were females and 31 (42%) were males. The ages ranged
from 20 to 43 years (mean = 31.9 = 6.5 years), as shown
in Table 1.

Hearing loss alone was the chief complaint in 64 patients
(86.5%), while 10 patients (13.5%) presented with hearing
loss and tinnitus. The TM perforations were left-sided
in 41 patients (55.4%) and right-sided in 33 patients
(44.6%). The anteroinferior quadrant was the most
common site of the TM perforations (40.54%). The
distribution of the patients according to the location of
the TM perforations and the severity of hearing loss is
shown in Table 2.

Although the PI perforation was associated with the
greatest conductive hearing loss (ABG’s mean), it was
statistically insignificant (P-value=0.168). The relationship
between the location of the TM perforations and the
means of the ABGs are shown in Table 3 and Figure 2.

The results of the Post Hoc Test (Scheffe test) for multiple
comparisons among the different locations of TM
perforations regarding the means of the ABGs were also
not significant, as shown in Table 4.
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Figure 1: Pure tone audiogram of 28 years old female with left mild conductive hearing loss due to inactive mucosal CSOM and
normal right hearing threshold.

Table 1: Age distribution (n=74).

Age (years) Number of patients Percentages
20-29 32 43.24%
30-39 29 39.19%
40-45 13 17.57%
Total 74 100%

Table 2: Distribution of the patients according to the location of the TM perforations and the severity of hearing loss (n=74).

. . Mild hearing loss Moderate hearing loss
Location of the tympanic membrane
. Number of Number of Total
perforation . Percentages . Percentages
patients patients
Anterosuperior perforation 10 13.51% - - 10 (13.51%)
Anteroinferior perforation 27 36.49% 3 4.05% 30 (40.54%)
Posterosuperior perforation 7 9.46% 4 5.41% 11 (14.87%)
Posteroinferior perforation 17 22.97% 6 8.11 23 (31.08%)
Total 61 82.43% 13 17.57% 74 (100%)

Table 3: Relationship between the location of the TM perforations and the means of the ABGs (n=74).

Location of the tympanic membrane Air-bone gap's mean = Std. Deviation

perforation (dB HL) P-value
Anterosuperior perforation 29.30+4.60
Anteroinferior perforation 29.87+3.48
Posterosuperior perforation 31.34+4.12 0.168
Posteroinferior perforation 32.29+5.41
Total 30.72+4.42
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Figure 2: Relationship between the location of the TM perforations and the means of the ABGs.

Table 4: Post Hoc Test (Scheffe test).

Air-bone gap's Mean

Location of the TM perforation Difference (dB HL) Std. Error P-value
AIP -0.571 1.583 0.988
ASP PIP -2.986 1.673 0.371
PSP -2.034 1.864 0.756
ASP 0.571 1.583 0.988
AIP PIP -2.415 1.230 0.287
PSP -1.462 1.480 0.807
AIP 1.462 1.480 0.807
PSP ASP 2.034 1.864 0.756
PIP -0.952 1.575 0.947
AIP 2.415 1.230 0.287
PIP ASP 2.986 1.673 0.371
PSP 0.952 1.575 0.947
ASP (Antero Superior perforation)
AIP (Antero Inferior perforation)
PSP (Poster Superior perforation)
PIP (Poster Inferior perforation)
DISCUSSION quadrant (31.08%), the PS quadrant (14.87%), and the AS

It is known that conductive hearing impairment is a
consequence of TM perforations. However, there is
still controversy regarding the relationship between
the location of the TM perforation and the degree of
conductive hearing loss.

In the current study, which was conducted on 74 patients
with small TM perforations due to inactive mucosal
CSOM, the most common location of the TM perforation
was in the Al quadrant (40.54%), followed by the PI

quadrant (13.51%). Wicaksono et al., in their study of 43
patients with safe-type CSOM, found that the Al quadrant
was the most common site of TM perforations (69.8%)°.
Patel-Chudasama reported that the pars tensa, including
the Al and Pl quadrants, was the most common site of the
TM perforations (81.4%). In another study conducted by
Sood et al., they found that the most common location of
the TM perforation was central (80%)3'.

The present study showed that the ABG’s means were
32.29 + 541 dBHL, 31.34 + 4.12dBHL, 29.87 + 3.48dB
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HL, and 29.30 = 4.60 dB HL in the PIP, PSP, AIP, and ASP,
respectively. Although the ABG’s mean was greater in the
PIP, statistical analysis showed that it was insignificant
(P-value=0.168). Possibly, the greater hearing loss in
the PIP, which was statistically insignificant, could be
explained on the basis that the TM perforation in the PI
quadrant leads to direct exposure of the round window,
resulting in a sound pressure with the consequence
of loss of the round window baffle, causing impaired
cochlear response by a phase cancellation effect.

Virk et al., in their cross-sectional study that enrolled 246
patients with TM perforations due to inactive mucosal
CSOM, mentioned that the PSP had 4-7 dB greater
hearing loss than the ASP and AIP; however, it was
statistically insignificant®. In a study conducted by Morris
etal., and Saliba et al., they found no difference in hearing
level between frequencies across all perforation sites® 24,
Pannu et al. stated that the hearing impairment was
greater in posterior quadrant perforation than anterior
quadrant perforation, but the difference was statistically
insignificant (P-value<0.05)". Similarly, the results of
Mehta et al.,Vose et al., and Kumar et al.’s studies were
in agreement with the results of the present study'®252¢,

On the other hand, there are some studies that do not
agree with the results of the current study. Khurshid et al.
concluded that the degree of hearing loss was found to
be directly affected by the location of the TM perforation,
with the PSP producing the greatest degree of hearing
loss?’, while Wicaksono et al. concluded that the PIP had
a greater degree of conductive hearing impairment?®.
Similarly, Nahata et al. and Abdulsayed et al. concluded
that the degree of conductive hearing loss is related to
the location of the TM perforation®: 2°, In a systematic
review of 19 articles conducted by Basheer et al., the
conclusion was that the anterior TM perforations cause
less hearing impairment than the posterior, central, or
marginal perforations®.

However, ossicular coupling and acoustic coupling
are the two pathways involved in sound transmission.
Ossicular coupling is the main pathway for sound
transmission in the normal middle ear; acoustic coupling
(direct transmission of the sound energy to the oval and
round windows) is less effective than ossicular coupling
by about 60 dB, which makes it almost negligible in sound
transmission in the healthy middle ear. In a perforated
TM, there is an acoustic coupling gain of about 10-20
dB?'. However, this acoustic coupling value is still much
lower than the ossicular coupling value, so because of
the insufficient acoustic coupling gain in patients with a
small TM perforation, the degree of conductive hearing
loss is not significantly affected by the location of the TM
perforation®2.

CONCLUSION

In adult patients with small TM perforations due to inactive
mucosal CSOM, the most common location of the TM
perforation was the Al quadrant. Although the degree

of conductive hearing loss was greater in the PIP, it was
statistically insignificant. This study concluded that there
was an insignificant correlation between the location of a
small TM perforation and the degree of conductive hearing
loss in adult patients with inactive mucosal CSOM.
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