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ABSTRACT 

Background: Inactive mucosal chronic otitis media (COM) is a middle-ear condition characterized by a 

persistent tympanic membrane perforation without active ear discharge. It is an important cause of preventable 

conductive hearing loss, particularly in developing countries. Hearing impairment may be influenced by several 

factors, including tympanic membrane perforation size, disease duration, and test frequency. The relationship 

between these factors requires further clinical evaluation. 

Methods: This hospital-based observational study included 100 perforated ears of patients diagnosed with 

inactive mucosal chronic otitis media. Demographic characteristics, tympanic membrane perforation size, disease 

duration, and audiological findings were recorded. Hearing thresholds, pure-tone average (PTA), and air-bone 

gap (ABG) were assessed using pure-tone audiometry at different frequencies. Statistical analysis was performed 

to evaluate the relationship between hearing thresholds and the clinical parameters. 

Results: Females constituted 56% of the participants, while males constituted 44%. Large central tympanic 

membrane perforation was the most common perforation type (49%), followed by moderate central perforation 

(30%). Mild conductive hearing loss was observed in 44% of participants, moderate hearing loss in 38%, and 

moderately severe hearing loss in 18%. Mean hearing thresholds were higher at high frequencies (46.3 ± 11.5 dB 

HL) than at low frequencies (28.4 ± 8.7 dB HL). Mean PTA increased with disease duration, from 31.6 ± 6.4 dB 

among patients with disease duration of less than 5 years to 47.5 ± 10.3 dB among those with disease duration of 

more than 10 years. Hearing loss also increased with increasing tympanic membrane perforation size, with 

subtotal perforations demonstrating the highest mean PTA (50.8 ± 9.4 dB). The mean ABG increased from 24.2 

± 5.4 dB at 500 Hz to 30.9 ± 7.1 dB at 2000 Hz. 

Conclusion: Hearing impairment in patients with inactive mucosal chronic otitis media was associated with 

tympanic membrane perforation size, disease duration, and test frequency. Larger perforations and longer disease 

duration were associated with greater hearing impairment, while hearing thresholds and ABG showed higher 

values at higher frequencies. 
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INTRODUCTION 

Chronic otitis media (COM) is characterized by a persistent abnormality of the pars tensa or pars flaccida of the 

tympanic membrane and may result from previous acute otitis media, negative middle-ear pressure, or otitis media 

with effusion. The World Health Organization has estimated that 65–330 million people worldwide are affected 

by chronic suppurative otitis media, with approximately 50% experiencing associated hearing impairment.²⁰ 

The major mechanisms contributing to hearing loss in chronic suppurative otitis media include impairment of the 

tympano-ossicular impedance-matching mechanism, reduction of the baffle effect of the round window, and 

cochlear dysfunction. Previous studies have also demonstrated a relationship between hearing thresholds and the 

duration of ear discharge. Inactive mucosal COM, formerly referred to as the inactive mucosal form of chronic 

suppurative otitis media, is characterized by a persistent tympanic membrane perforation without active ear 

discharge. It remains an important cause of preventable hearing loss, particularly in developing countries, where 

recurrent upper respiratory tract infections, socioeconomic factors, limited access to healthcare, and delayed 

treatment may contribute to disease persistence.⁹˒²¹ 

Chronic inflammation may produce structural changes in the tympanic membrane and middle ear, resulting in 

conductive hearing loss of varying severity depending on the extent of impairment of sound transmission. In some 
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patients, disease progression may involve the cochlea and result in mixed hearing loss, with adverse effects on 

communication, education, occupational functioning, and overall quality of life.²˒¹⁴ 

The degree of hearing loss associated with inactive mucosal COM is influenced by several anatomical and 

pathological factors. Among these, the size and location of the tympanic membrane perforation are particularly 

important. A larger perforation reduces the effective vibrating area of the tympanic membrane and alters the 

pressure differential across the membrane, potentially impairing sound transmission through the ossicular chain. 

Consequently, larger perforations may be associated with elevated hearing thresholds. Frequency may also 

influence hearing thresholds because the acoustic characteristics of the tympanic membrane and middle-ear 

system vary across frequencies.⁷ 

Disease duration is another potentially important factor. Prolonged middle-ear inflammation may be associated 

with progressive mucosal changes, ossicular alterations, tympanosclerosis, fibrosis, and, in some cases, cochlear 

involvement.⁶˒⁸ However, considerable interindividual variation exists, highlighting the multifactorial nature of 

hearing impairment in chronic otitis media. 

Several studies have investigated the relationship between tympanic membrane perforation characteristics and 

hearing thresholds, although findings regarding the influence of perforation size, frequency, and disease duration 

have not been entirely consistent. Some studies have demonstrated a positive relationship between perforation 

size and hearing threshold, whereas others have reported more modest associations after consideration of middle-

ear volume, ossicular-chain status, and individual anatomical differences.¹²˒¹⁹ 

Relatively few studies have simultaneously evaluated frequency-specific hearing thresholds, tympanic membrane 

perforation size, and disease duration in patients with inactive mucosal COM. Understanding these associations 

may assist in clinical prognostication, surgical decision-making, patient selection for tympanoplasty, and 

counseling regarding expected hearing outcomes. 

The present study aimed to evaluate the association between hearing thresholds and three important clinical 

variables—frequency of hearing assessment, tympanic membrane perforation size, and disease duration—in 

patients with inactive mucosal chronic otitis media. The study assessed frequency-specific hearing impairment 

using pure-tone audiometry and evaluated whether larger tympanic membrane perforations and longer disease 

duration were associated with greater hearing loss. 

 

MATERIALS AND METHODS 

Study Design 

This was a prospective cross-sectional observational study conducted among patients with inactive mucosal 

chronic otitis media. 

 

Study Period 

The study was conducted from January 2019 to October 2020. 

 

Study Population 

The study population consisted of patients with inactive mucosal chronic otitis media attending the outpatient 

department of Otorhinolaryngology and Head and Neck Surgery at S. Nijalingappa Medical College and HSK 

Hospital, Bagalkot, Karnataka, India. 

 

Sample Size 

The study included 100 perforated ears from patients with inactive mucosal chronic otitis media. 

 

Sample Size Estimation 

The sample size was estimated using OpenEpi software, version 2, at a 95% confidence level. Based on a previous 

study by Rao VV et al., in which large central tympanic membrane perforation was reported as the most common 

type, with a prevalence of 50.36%, the estimated sample size was 97 and was rounded to 100. 

The formula used for sample-size estimation was: 

n = [DEFF × N × p(1 − p)] / [d²/Z²₁₋α/₂ × (N − 1) + p(1 − p)] 

 

Inclusion Criteria 

Patients aged more than 18 years, of either sex, with unilateral or bilateral inactive mucosal chronic otitis media 

and no history of ear discharge for at least 6 weeks were included. Patients with minimal to moderately severe 

hearing loss, up to 60 dB, were eligible for inclusion. 

 

Exclusion Criteria 

Patients with squamosal-type chronic otitis media, previous surgery involving the affected ear, tympanic 

membrane perforation secondary to other causes such as trauma or tuberculosis, complications of chronic otitis 

media, or hearing loss greater than 60 dB were excluded. 
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Ethical Considerations 

The study was approved by the Institutional Ethics Committee of the medical college. Written informed consent 

was obtained from all participants before enrollment. 

 

Data Collection 

All patients were informed about the nature of the study, and written informed consent was obtained. A detailed 

clinical history was recorded for each participant, followed by a comprehensive ENT examination. 

The tympanic membrane was examined using otoscopy and otomicroscopy to assess the site and size of the 

perforation and to identify the presence of polypoidal middle-ear mucosa or granulation tissue. 

Pure-tone audiometry was performed using an Amplaid Diagnostic Type 4 audiometer according to the modified 

Hughson–Westlake method. The type and degree of hearing loss were determined in decibels (dB). The average 

air-conduction threshold was calculated at 500, 1000, and 2000 Hz. The air-bone gap was calculated as the 

average difference between air- and bone-conduction thresholds at 500, 1000, and 2000 Hz. 

 

Statistical Analysis 

Statistical analysis was performed using SPSS software. The results were analyzed using the reported unpaired t-

test. A p-value of <0.05 was considered statistically significant. 

 

RESULTS 

 

Table 1. Age Distribution of Patients 

Age group (years) Number Percentage (%) 

18–20 10 10 

21–30 30 30 

31–40 28 28 

41–50 20 20 

51-60 12 12 

 

A total of 100 ears from patients diagnosed with inactive mucosal type chronic otitis media were included in the 

study. The patients ranged in age from 18 to 60 years, with a mean age of 34.8 ± 10.7 years. The majority of 

patients belonged to the 21–40 years age group (58%). 

 

 
Figure 1 : Gender Distribution 

 

The study included 100 participants, comprising 56% females and 44% males, indicating a slightly higher 

representation of female patients. This distribution suggests that inactive mucosal chronic otitis media was more 

frequently observed among females in the present study population. 
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Site and Size of Tympanic Membrane Perforation 

 

 
Figure 2: Size and Site of Tympanic Membrane Perforation 

 

Most of the cases were associated with large central tympanic membrane perforations (49%) followed by 

moderate central tympanic membrane perforations (30%). This showed that there was a high frequency of large 

tympanic membrane perforations. Small central and subtotal perforations were comparatively less frequent in the 

sample population.. 

 

Degree of Hearing Loss 

 

 
Figure 3: Distribution of Degree of Hearing Loss 

 

Majority of the patients had mild conductive hearing loss (44%), while moderate hearing loss (38%) was seen in 

a smaller number of patients, showing that relatively minor cases of hearing impairment were more common in 

the selected sample size. Moderatelypta severe hearing loss (18%) was seen in few patients, as compared to other 

cases. 

 

Frequency-wise Hearing Thresholds 

The mean air-conduction hearing threshold increased progressively with increasing frequency, suggesting greater 

impairment at higher frequencies. 

 

Table 2. Mean Air-Conduction Thresholds at Different Frequencies 

Frequency (Hz) Mean Threshold (dB HL) SD 

250 24.5 8.3 

500 28.2 8.7 

1000 32.5 9.1 
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2000 39.8 10.2 

4000 46.7 11.8 

8000 52.3 12.6 

 

Frequency Dependence of Hearing Loss 

Low-frequency hearing loss (250–1000 Hz) showed significantly better hearing thresholds compared to high-

frequency hearing loss (2000–8000 Hz). Unpaired t-test demonstrated a statistically significant difference 

between low- and high-frequency thresholds (t = 12.48, p < 0.001). 

 

Table 3. Comparison of Mean Hearing Thresholds Between Low- and High-Frequency Ranges in 

Patients with Inactive Mucosal Chronic Otitis Media 

Frequency Range 
Mean Hearing Threshold (dB 

HL) 

Low frequencies (250–1000 Hz) 28.4 ± 8.7 

High frequencies (2000–8000 

Hz) 
46.3 ± 11.5 

 

Relationship Between Duration of Disease and Hearing Loss 

 
Figure 4: Mean Pure Tone Average by Disease Duration 

 

The increase in hearing loss with disease duration was statistically significant (p = 0.002). There was a progressive 

increase in the mean pure tone average (PTA) with increased duration of the disease, from 31.6 ± 6.4 dB in those 

with less than 5 years of disease duration to 47.5 ± 10.3 dB in those with more than 10 years of disease duration. 

 

Hearing Threshold According to Size of Tympanic Membrane Perforation 

 

 
Figure 5: Mean Hearing Threshold by Perforation Size 
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The difference in hearing thresholds among perforation sizes was statistically significant (p < 0.001).  The mean 

value of the PTA was found to be directly proportional to the size of the perforation, being 25.6 ± 5.8 dB for small 

perforations, 34.2 ± 9.2pannu dB for medium perforations, 43.9 ± 8.5 dB for large perforations, and 50.8 ± 9.4 

dB for subtotal perforations. These results suggest that there is a positive relationship between the size of the 

perforation and the extent of hearing loss in inactive mucosal chronic otitis media. 

 

Air-Bone Gap at Different Frequencies 

 

Table 4: Frequency of ABG 

Frequency Mean ABG (dB) 

500 Hz 24.2 ± 5.4 

1000 Hz 27.6 ± 6.2 

2000 Hz 30.9 ± 7.1 

 

The ABG increased progressively with increasing frequency from 24.2 ± 5.4 dB at 500 Hz to 30.9 ± 7.1 dB at 

2000 Hz, suggesting an increase in the degree of conductive hearing loss with increased frequency. This finding 

indicates that the degree of hearing loss worsens with an increase in test frequency in patients with inactive 

mucosal chronic otitis media. 

 

DISCUSSION 

The present study evaluated the association between hearing impairment and tympanic membrane perforation 

size, disease duration, and test frequency in patients with inactive mucosal chronic otitis media. Most participants 

had mild conductive hearing loss, while hearing thresholds tended to increase with increasing perforation size 

and disease duration. 

Large central tympanic membrane perforations were the most common perforation type in the present study, 

accounting for 49% of cases. Patients with larger perforations demonstrated higher PTA values than those with 

smaller perforations. A larger tympanic membrane perforation reduces the effective vibrating area of the 

membrane and may impair the efficiency of sound transmission through the middle ear, thereby contributing to 

conductive hearing loss. These findings are consistent with the observations of Pannu et al. (2011), who reported 

a positive association between tympanic membrane perforation size and hearing loss.¹² Voss et al. (2001) also 

demonstrated that tympanic membrane perforations can alter sound pressure transmission within the middle ear 

and result in elevated hearing thresholds.¹⁹ Lou et al. (2012) similarly reported an association between tympanic 

membrane perforation and impaired auditory function.⁶ 

Another important finding of the present study was the association between disease duration and hearing 

impairment. Patients with disease duration of more than 10 years had a mean PTA of 47.5 ± 10.3 dB compared 

with 31.6 ± 6.4 dB among those with disease duration of less than 5 years. The difference was statistically 

significant (p = 0.002). Prolonged middle-ear disease may be associated with structural changes including 

mucosal fibrosis, tympanosclerosis, ossicular-chain alterations, and other pathological changes that can adversely 

affect hearing. Lasisi et al. (2007) identified chronicity of otitis media as an important factor associated with 

hearing loss, while Orji and Agu (2008) reported an association between prolonged disease duration and greater 

conductive hearing loss.⁵˒¹¹ 

The frequency-specific analysis demonstrated progressively higher mean air-conduction thresholds with 

increasing frequency. Mean thresholds ranged from 24.5 ± 8.3 dB HL at 250 Hz to 52.3 ± 12.6 dB HL at 8000 

Hz. The mean threshold was 28.4 ± 8.7 dB HL at low frequencies and 46.3 ± 11.5 dB HL at high frequencies, 

with a reported statistically significant difference between the two frequency ranges (t = 12.48, p < 0.001). 

The mean ABG also demonstrated an increasing trend with frequency, from 24.2 ± 5.4 dB at 500 Hz to 30.9 ± 

7.1 dB at 2000 Hz. The frequency-dependent behavior of hearing thresholds in patients with tympanic membrane 

perforation may reflect alterations in the acoustic properties and mechanical function of the tympanic membrane 

and middle-ear system. Merchant et al. (2010) described the pathophysiological mechanisms by which tympanic 

membrane perforations can affect middle-ear sound transmission.⁷ Mehta et al. (2006) also demonstrated that 

perforation size and middle-ear volume can influence frequency-specific sound transmission.¹⁰ 

Overall, the findings of the present study support previous observations that tympanic membrane perforation size, 

disease duration, and frequency are important factors associated with hearing impairment in inactive mucosal 

chronic otitis media. The findings may have implications for audiological assessment and counseling of patients 

being considered for surgical management. 
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CONCLUSION 

In this study of patients with inactive mucosal chronic otitis media, hearing impairment was predominantly 

conductive and was associated with tympanic membrane perforation size and disease duration. Large central 

perforations were the most common perforation type, and larger perforations were associated with higher PTA 

values. Patients with longer disease duration also demonstrated higher hearing thresholds. 

Frequency-specific analysis demonstrated higher hearing thresholds at higher frequencies, with mean hearing 

thresholds of 46.3 ± 11.5 dB HL at high frequencies compared with 28.4 ± 8.7 dB HL at low frequencies. The 

mean ABG also showed an increasing trend from 500 to 2000 Hz. 

These findings emphasize the importance of comprehensive pure-tone audiometric assessment across relevant 

frequencies in patients with inactive mucosal chronic otitis media. Assessment of tympanic membrane perforation 

size and disease duration may also assist in clinical evaluation, prognostic counseling, and planning of appropriate 

management. 

 

Limitations  

Single-center study, modest sample size, ear-based analysis 
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