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INTRODUCTION 
Tympanic membrane is a membranous partition 

separating the external auditory meatus from the 

tympanic cavity, measuring 9-10 mm vertically and 8

mm horizontally
1.

 It plays a major role in middle ear 

transformer mechanism. Tympanic membrane perforation 

is caused by variety of causes, the most common being 

trauma and infections. Trauma (Barotrauma, temporal 

bone fracture), Infections (Acute otitis media

otitis media, TB), Intragenic (ventilation tubes).

suppurative otitis media (CSOM) is defined as a stage of 
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tympanic cavity, measuring 9-10 mm vertically and 8-9 mm horizontally. It plays a major role in middle ear

Aims and Objectives: To study hearing lost in relation to size of Tympanic Membrane perforation 

This was a cross-sectional study carried out at Department of Otolaryngology at tertiary care health 

Jan.2014to Jan.2015 in all the patients of all age in the out- patient department of Otolaryngology 

with ear problems in these patients were examined by Otoscope and those patients who shows the perforation were 

include into the study and patients with serious complications like CSOM with meningitis and malignancies and those 

who not given consent were excluded from the study. Those patients who shown perforations were mainly divided into 

8 mm2. Medium -8.1-30 mm2- Large ≥30.1 mm2. All the ears were counted

Analysis done by one way ANOVA. The Hearing lost were measured in dB Audiometry. Result:

10 i.e. 45% followed by 10-20 i.e 25%, 20-30 i.e. 10%, 30-40 i.e. 6.66%

Majority of the patients were Females i.e. 65% and Males 35%. As per the Type perforation ; Small (0

having 25± 3.2 dB (Mean ±SD) hearing lost and Medium (8.1-30 mm2) was having 29± 1.52 dB (Mean ±SD) hearing 

) 34± 2.45 dB (Mean ±SD) hearing lost. As per the One way ANOVA test the increase in Hearing 

Lost was found statistically significant (p<0.001).Conclusion: In our study Majority of the Patients were in the Age 

10 i.e. 45% the hearing lost was significantly increased with increase in the size of perforation.
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transformer mechanism. Tympanic membrane perforation 

is caused by variety of causes, the most common being 

trauma and infections. Trauma (Barotrauma, temporal 

bone fracture), Infections (Acute otitis media, chronic 

otitis media, TB), Intragenic (ventilation tubes). Chronic 

(CSOM) is defined as a stage of 

ear disease in which there is chronic infection of the 

middle ear cleft; and a non-intact tympanic membrane 

(TM) and discharge are present.
2

condition and an important cause of preventable hearing 

loss. According to a classification by World Health 

Organization (WHO) for burden of CSOM, India was put 

into highest (>4%) prevalence group.
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MATERIAL AND METHODS 
This was a cross-sectional study carried out at 

Department of Otolaryngology at tertiary care health 

Centre during the year Jan.2014to Jan.2015 in all the 

patients of all age in the out- patient department of 

Otolaryngology with ear problems in these patients were 

examined by Otoscope and those patients who shows the 

perforation were inlcued into the study and patients with 

serious complications like CSOM with meningitis and 

malignancies and those who not given consent were 

excluded from the study. Those patients who shown 

perforations were mainly divided into three groups i.e. 

Small 0-8 mm
2
. Medium -8.1-30mm

2
- Large ≥30.1mm

2
. 

All the ears were counted. The statistical Analysis done 

by one way ANOVA. The Hearing lost were measured in 

dB Audiometry. 

 

RESULT 
Table 1: Age wise Distribution of the Patients with Tympanic 

Membrane Perforation 

Age No. Percentage (%) 

1-10 27 45% 

10-20 15 25% 

20-30 6 10% 

30-40 4 6.66% 

40-50 2 3.33% 

>50 6 10% 

Total 60 100% 

Majority of the Patients were in the Age group of 1-10 i.e. 

45% followed by 10-20 i.e. 25%, 20-30 i.e. 10%, 30-40 

i.e. 6.66%, 40-50 i.e. 3.33%.  
 

Table 2: Gender wise Distribution of the Patients with Tympanic 

Membrane Perforation 

Sex No. Percentage (%) 

Male 21 35% 

Female 39 65% 

Total 60 100% 

Majority of the patients were Females i.e. 65% and Males 

35%  
 

Table 3: Distribution of the Perforated Ears as per the Area of 

Perforation and Hearing Lost 

Groups 
Area of Perforation 

(mm
2
) 

No. Ears 

(n=60) 

Hearing Lost 

(Mean ±SD) 

Small 0-8 18 25± 3.2 dB 

Medium 8.1-30 22 29± 1.52 

Large ≥30.1 20 34± 2.45 

As per the Type perforation; Small (0-8 mm
2
) was having 

25± 3.2 dB (Mean ±SD) hearing lost and Medium (8.1-30 

mm
2
) was having 29± 1.52 dB (Mean ±SD) hearing lost, 

Large (≥30.1 mm
2
) 34± 2.45 dB (Mean ±SD) hearing 

lost. As per the One way ANOVA test the increase in 

Hearing Lost was found statistically significant 

(p<0.001). 

DISCUSSION 
Until recently, the effects of TM perforations on middle-

ear sound transmission were not well-characterized and 

there was no general agreement among clinicians about 

the magnitude and the configuration of the hearing loss 

that is caused by various types of TM perforations. In our 

study, the hearing loss ranged from 23.3 to 45 dB. Other 

studies, those by Mc Ardle and Tonndorf
8
 and Merchant 

et al.,
9
 observed the hearing loss to range from negligible 

to 50 dB in cases of central TM perforations. Most of the 

studies investigating the relationship between the TM 

perforations and hearing thresholds at various frequencies 

concluded that sound transmission loss in the case of 

perforated eardrums is frequency dependent with most 

serious losses on low frequencies.
8
 The same was 

observed in studies of Bigelow et al.,
10

 on rats, on 

temporal bones by Mehta et al., and in clinical studies of 

Bhusal et al. 
11

 It has also been noted that our audiograms 

revealed a consistent frequency pattern, similar to an 

inverted V shape of the audiogram with a turning point 

around 2000 Hz irrespective of the site and size of the 

perforation. Below 2000 Hz, the ABG is larger for the 

lower frequencies, and above 2000 Hz, the ABG gets 

bigger again in the higher frequencies. These 

observations are similar to those made by Lerut et al. 
12

 

As the inherent frequency of the TM has been calculated 

to be at 2000 Hz, that is, the TM vibrates the most at 

2000 Hz, the least loss of sound transmission (or best 

hearing) has been observed around 2000 Hz. Size of 

perforation and hearing loss increases with increasing size 

of perforation. Results were comparable with studies of 

Kumar et al.,
13

 and Pannu et al.;
14

 however, Mallik et 

al.,
15

 in his study observed that there was no relation 

between the size of perforation and the degree of hearing 

loss. The primary mechanism of hearing loss due to a TM 

perforation is a reduction in the ossicular coupling caused 

by a loss in the sound pressure difference across the TM. 

When comparing the various sizes of perforation with the 

degree of hearing loss, it was observed that the hearing 

loss. In Our study we have observed that Majority of the 

patients were Females i.e. 65% and Males 35% it is in 

contradictory to Kurian et al.
16 

The number of males to 

females in a study of 120 patients by were 55 and 45% 

respectively. Majority of the Patients were in the Age 

group of 1-10 i.e. 45% followed by 10-20 i.e 25%, 20-30 

i.e. 10%, 30-40 i.e. 6.66%, 40-50 i.e. 3.33%. This 

confirmatory with Caye Thomasen et al.
17

The mean age 

of presentation in a study of was 13.3 years. As per the 

Type perforation ; Small (0-8 mm
2
) was having 25± 3.2 

dB (Mean ±SD) hearing lost and Medium (8.1-30mm
2
) 

was having 29± 1.52 dB (Mean ±SD) hearing lost, Large 

(≥30.1 mm
2
) 34± 2.45 dB (Mean ±SD) hearing lost. As 

per the One way ANOVA test the increase in Hearing 
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Lost was found statistically significant (p<0.001). This 

was confirmatory with Ahmad and Ramani
18

stated that 

the hydraulic action arising from the difference in area of 

TM and of the stapedial footplate is the most important 

factor in impedance matching. When the surface area is 

decreased, there will be decrease in amplification and 

hearing loss will be proportionate to size of perforation. 
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