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Abstract: Chronic Otitis Media (COM) is one of the commonest ear disease and important cause of hearing 

disability. There is chronic infection of the middle ear cleft, in which a non-intact tympanic membrane and discharge 

are present. Perforation occurring as a result of chronic otitis media leads to significant conductive hearing loss. This 

study correlate the degree of hearing loss with site and size in tympanic membrane perforation.  A cross-sectional 

study was conducted at Kathmandu Medical College Teaching Hospital, ENT-HNS department. A total of N=87 

patients of both gender and age between 15 to 55 years with COM - mucosal inactive type were included in the 

study. Site and size of tympanic membrane (TM) perforation was assessed using otoscope and otomicroscope. Size 

of perforation was measured with 27G spinal needle blunted and bent in different calibrations using a measuring 

tape and size was calculated using the formula. Patients were divided into three groups according to size; Group I 

(0-9 mm2), Group II (10-29 mm2), Group III (≥30 mm2). The TM was divided into five segments anterosuperior, 

posterosuperior, anteroinferior, posteroinferior and subtotal for the localization of the site of perforation. Data thus 

collected was statistically analyzed.  Patients with Group I perforation had an average hearing loss of 31.22 ± 7.53 

decibel (dB). Group II had an average hearing loss of 42.76 ± 8.27 dB. Group III had an average hearing loss of 62.5 ± 

2.88 dB. Maximum hearing loss was noted in patients with subtotal perforation with an average hearing loss of 

47.97 ± 9.05 dB. Average hearing loss was found to be higher in posterior quadrant perforations than in anterior 

quadrant perforations. This difference was statistically significant with “p” value of “0.031”.  The larger the size of 

the perforation, the greater the degree of hearing loss. The degree of hearing loss is also influenced by the site of 

the perforation on the TM, as posterior quadrant perforations have a greater degree of hearing loss than anterior 

quadrant perforations. 
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1. INTRODUCTION 

The condition known as Chronic Otitis Media (COM) is one of the most frequent types of ear illness that an otologist 

would see in underdeveloped countries. To put it simply, Chronic Otitis Media (COM) is one of the most prevalent 

ear diseases and a significant contributor to hearing impairment in Nepal [1]. A stage of ear disease in which there is 

a chronic infection of the middle ear cleft which includes the Eustachian Tube, middle ear, and mastoid, in which a 

nonintact tympanic membrane (for example, perforation or tympanostomy tube) and discharge (otorrhea) are 

present [2]. It is quite probable that it is the consequence of an earlier acute case of otitis media, a negative middle 
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ear pressure, or otitis media featuring effusion [3]. Infectious, allergy, environmental, socioeconomic, racial, and 

tubal dysfunction are some of the factors that contribute to the etiology and pathogenesis of chronic obstructive 

pulmonary disease. It has been hypothesized that the widespread incidence of COM in underdeveloped nations can 

be attributed to a combination of factors, including poor living circumstances, overcrowding, inadequate cleanliness, 

and inadequate nutrition [4]. In at least 0.5 percent of the population, perforation is a complication that arises as a 

consequence of chronic otitis media [5]. The prevalence of deafness was 16.6% in the age range starting at five 

years old and older. There were 15,845 patients who participated in the survey, and 7.2% of them had chronic 

suppurative otitis media (CSOM) of the tubo-tympanic type, whereas 0.9% had CSOM of the attico-antral type [6]. It 

also demonstrated that CSOM was responsible for approximately one-third of the preventable cases of deafness, 

the former terminology of Chronic Suppurative Otitis Media, which was referred to as tubo-tympanic (TT) and 

attico-antral (AA), has been abandoned and has been replaced with the terms mucosal and squamous, respectively 

[7]. Due to the fact that difficulties can arise in every case with active COM regardless of the pathophysiology, the 

words "safe" and "unsafe" are deceptive. A permanent hole of the pars tensa is one of the characteristics of the 

inactive mucosal COM, which is the third type of COM [8]. However, the mucosa of the middle ear is not associated 

with inflammation, remnant of the pars tensa, tympanosclerosis, a dimeric membrane, or a thick scar may surround 

the perforation [9]. In active mucosal chronic otitis media (COM), there is chronic inflammation within the mucosa 

of the middle ear and mastoid, along with varying degrees of edema, submucosal fibrosis, hypervascularity, and an 

inflammatory infiltrate [10]. Additionally, there is an increase in the number of goblet cells and basal cell hyperplasia 

in the middle ear epithelium, which leads to the production of mucopurulent discharge that drains through a 

tympanic membrane (TM) perforation [11]. Active COM is typically characterized by the degradation of the ossicular 

chain. In adults, the most prevalent manifestations of COM are hearing impairment, which occurs in around 80 

percent of cases, and ear discharge, which occurs in approximately 70 percent of cases [12]. In order to allow sound 

to fall directly on the middle ear, perforation of the TM reduces the surface area of the membrane that is available 

for sound transmission [13]. As the temperature difference between the inner and outer surfaces of the TM 

decreases, the pressure gradient between them becomes unimportant [14]. A decrease in the differential in sound 

pressure across the TM is the consequence of this, which leads to a reduction in the ossicular coupling. Due to the 

fact that the sound pressure difference across the TM is the primary driving force behind the motion of the drum 

and ossicle, perforation in the TM reduces the effectiveness with which the TM transmits the sound waves to the 

ossicular chain [15]. This results in a conductive type of hearing loss that can range from being negligible to fifty 

decibels. The closure of the perforation requires surgical intervention in order to be successful. Myringoplasty and 

tympanoplasty are the surgical treatments that must be performed in order to treat COM mucosal type 

inflammation [16]. The extent to which COM mucosal patients experience an improvement in their hearing after 

surgery is contingent upon a number of parameters, including the location and size of the perforation, the ossicular 

condition, the surgical method, the type of graft, and the function of ET [17]. In order for doctors to have a better 

understanding of the severity and frequency of hearing loss that can be the result of holes of varying sizes and 

locations, there is a need for a more detailed description of the effects that perforations have on the function of the 

middle ear [18]. When clinicians get access to such information, they will be able to determine whether the hearing 

loss is entirely the result of a perforation or whether there are other pathologies that are contributing to the hearing 

loss [19]. Chronic Otitis Media (COM) is a chronic inflammation of the mucoperiosteal lining of a part or whole of the 

middle ear cleft. This inflammation can result in long-term or, more frequently, permanent changes in the tympanic 

membrane. These changes can include atelectasis, dimer formation, perforation, tympanosclerosis, retraction 

pocket development, or cholesteatoma [20]. 

2. MATERIALS AND METHODS 

The study follow the cross-sectional study design conducted in the department of Otorhinolaryngology and Head 
and neck surgery, Kathmandu Medical College and teaching hospital, Sinamangal.  Convenient sampling technique 
has been used where Sample size (N) has been calculated using following formula: 
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n =  

where  

n = sample size  
z = 1.96  
= prevalence of TM perforation12  
= 1-p   
e = allowable error  

n= n = 87 

 

Hence sample size is 87, proforma, Otoscope, Pure tone audiometer (GSI Pello), Microscope (ZEISS), 27G spinal 
needle, measuring tape. All the patients with TM perforation from the age 15 to 55 years were included in the 
study. Detailed history and clinical examination of the ear, nose and throat was done. Based on the duration of 
disease patient were divided in to three groups: Group A (>1 year), Group B (1–5 years), Group C (> 5 years). 
Otoscopic examination was done to determine the site of TM perforation. The site of perforation was drawn in the 
TM diagram present in the proforma and was confirmed by respected registered MS ENT-HNS surgeons. On the 
basis of the quadrant/s of the TM, the site of perforation was divided into antero-superior (AS), postero-superior 
(PS), antero-inferior (AI), posteroinferior (PI) and subtotal (involving all four quadrants mentioned above).  On the 
basis of perforation in relation to the handle of the malleus, the site was also divided into anterior, posterior, and 
combined (involving both anterior and posterior perforation) perforation groups.  The data collected and entered in 
the SPSS Version 20 for analysis. Percentage, mean and standard deviation of all was calculated. 

 3. RESULTS AND DISCUSSION 

3.1 Demographic Profiling 

The total number of the patients enrolled in the study was 87, who presented with inactive mucosal disease with 
conductive hearing loss after considering all exclusion criteria as mentioned above.  The age of the patients in this 
study, ranged from ≥15 years to ≤ 55 years of age. Out of these, patients with age group of 15 to 24 years were 23 
(26.4%), of 25 to 34 years were 37 (42.5%), of 35 to 44 years were 12 (13.8%), of 45 to 54 years were 15. (17.2%). 
Out of 87 patients in the study, 49 (56.3%) were male and 38 (43.7%) were female. Of the 87 patients included in 
this study, 46 (52.8%) belonged to the rural community, while 41 (47.2%) belonged to the urban community. Out of 
87 patients, left ear was involved in 48(55.2%) patients and right ear was involved in 39(44.8%) patients.  

Table 01: Showing demographic profile of the patients participated  

 Age   Range (mean ± SD)   31.34 ± 9.68  

Gender   Male  
Female   

49  
38  

Geography   Urban   
Rural   

41   
46  

Ear involved   Right   
Left   

39  
48  

  

3.2 Chief complaints  

Out of 87 patients, 53 patients presented with chief complaints of otorrhea with hearing loss, 27 patients presented 
with otorrhea, and 6 patients presented with hearing loss as their chief complaint, whereas 1 patient presented with 
otorrhea with otalgia as their chief complaints.  

Table 02: Distribution of patients based on chief complaint/s  
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CHIEF COMPLAINT/S  NO. OF PATIENTS  

Otorrhea  27  

Otorrhea with hearing loss  53  

Hearing loss  6  

Otorrhea with otalgia  1  

  

3.3 Duration of disease  

Among 87 patients, 23 (26.4%) patients (Group A) had the disease for less than 1 year, 38 (43.7%) patients (Group B) 
had disease in the range of 1–5 years, and 26 (29.9%) patients (Group C) had disease for more than 5 years.  

 

Figure 01: Distribution of patients based on duration of disease 

 3.4 Duration of disease and hearing loss  

The mean hearing loss in patients (Group A) with duration of disease less than 1 year was found to be 33.09 ± 6.25 
(dB), in patients (Group B) with duration of disease between 1 to 5 year was 38.66 ± 10.6 (dB) and in patients 
(Group C) with duration of disease more than 5 year was 47.23 ± 10.51 (dB).  

Table 03: Duration of disease and mean hearing loss  

DURATION  HEARING LOSS (Mean ± SD) dB  

<1 year (Group A)  33.09 ± 6.25  

1-5 years (Group B)  38.66 ± 10.6  

>5 years (Group C)  47.23 ± 10.51  

  

Using one-way ANOVA (F 2,84 = 13.596, p < 0.001), the observed difference was shown to be statistically significant. 
The longer the duration of the disease, the greater the hearing loss.  

 Table 04: Showing relationship between duration of disease and mean hearing loss (ANOVA)  

Sources  Sum of Squares  df  Mean Square   F  P - value  

Between groups  2521.443  2  2521.443  13.596  <0.001*  

Within groups  7788.994  84  7788.994  

Total  10310.437  86    

*Significant at p- value<0.05  
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3.5 Tuning Fork Test and interpretation  

On the tuning fork test, Rinne’s test was negative in all diseased ears, i.e., 87 (100%) patients.  The Weber's test was 
lateralized to the worse ear in 85 (97.7%) patients, while (2.3%) patients had indeterminate Weber's tests. The 
Absolute bone conduction (ABC) test revealed all 87 (100%) patients had heard the tuning fork for the same 
duration as the examiner.  

Table 05: Tuning fork test and interpretation  

TUNING FORK  
TEST  

         INTERPRETATION            NO. OF PATIENTS  

Rinne  
  

Positive Negative  -  
87 (100%)  

Weber  Lateralized to disease ear Not lateralized 
to disease ear  

85 (97.7 %)  
2 (2.3%)  

Absolute bone 
conduction  

Same duration Shorter duration  87 (100%)  
-  

  

 3.6 Site of perforation  

Among 87 patients, each of 6 (6.9%) patients had perforation involving the anterosuperior (AS), antero-inferior (AI), 
and postero-superior (PS) quadrants, 8 (9.2%) patients had perforation involving the postero-inferior (PI) quadrant, 
and 30 (34.5%) patients had subtotal perforation. The remaining 18 (35.6%) patients had perforations involving two 
quadrants of the TM, among which 5 (5.7%) patients had AS and AI quadrant involvement, 8 (9.2%) patients had PS 
and PI quadrant involvement, and 18 (20.7%) patients had AI and PI quadrant involvement.  

 

Figure 02: Distribution of patients based on site of perforation 

 Among 87 patients, 17 (19.5%) had perforation present in the anterior quadrant, 22 (25.3%) had perforation 
present in the posterior quadrant, and 48 (55.2%) patients had perforation involving both the anterior and posterior 
quadrants (combined).               

 Table 06: Distribution of patients based on site of perforation  

SITE OF PERFORATION                     NO. OF PATIENTS  

Anterior  17 (19.5%)  

Posterior  22 (25.3%)  

Combined  48 (55.2%)  
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3.6 Hearing Loss according to site of perforation   

The mean hearing loss (dB) was found to be 28.67 ± 2.87, 26.17 ± 0.75, 32.33 ± 6.65 and 37.13 ± 13.65 for patients 
who had perforation involving AS, AI, PS and PI quadrant respectively. Patients who presented with subtotal 
perforation had mean hearing loss of 47.97 ± 9.05 dB.  The mean hearing loss in patients who had perforation 
involving the AS + AI quadrant was found to be 34.00 ± 4.00 dB. Patients with perforation involving the PS + PI 
quadrants had mean hearing loss of 40.87 ± 10.30 dB, whereas patients with AI + PI quadrant perforation had a 
mean hearing of 39.00 ± 8.11 dB.  

Table 07: Site of perforation and mean hearing loss   

SITE OF PERFORATION  HEARING LOSS (Mean ± SD) dB  

AS  28.67 ± 2.87  

AI  26.17 ± 0.75  

PS  32.33 ± 6.65  

PI  37.13 ± 13.65  

Subtotal  47.97 ± 9.05  

AS + AI  34.00 ± 4.00  

PS + PI  40.87 ± 10.30  

AI + PI  39.00 ± 8.11  

 

The mean hearing loss was found to be 29.35 ± 4.18 dB in patients who had perforation involving the anterior 
quadrant, 37.18 ± 10.95 dB in patients who had perforation involving the posterior quadrant. Patients with 
combined perforation had mean hearing loss of 44.60 ± 9.67 dB, which was highest among the group.  

Table 08: Site of perforation and mean hearing loss   

SITE OF PERFORATION  HEARING LOSS (Mean ± SD) dB  

Anterior  29.35 ± 4.18  

Posterior  37.18 ± 10.95  

Combined  44.60 ± 9.67  

  

The difference between groups as determined by one-way ANOVA (F 2,84 = 18.172, p < 0.001) was statistically 
significant.  

Table 09: Showing relationship between site of perforation and mean hearing loss (ANOVA)  

Sources  Sum of Squares  df  Mean Square   F  P - value  

Between groups  4898.325  2  2449.163  18.172  <0.001*  

Within groups  5412.112  84  64.430  

Total  10310.437  86    

*Significant at p- value<0.05  

 A Bonferroni’s post hoc test revealed that hearing loss was statistically significant when each site of perforation was 
compared to one another (p < 0.05).  

Table 10: Showing relationship between different sites of perforation and mean hearing loss  

Groups  P - value  

Anterior VS Posterior  0.031*  

Anterior VS Combined  0.000*  

Posterior VS Combined  0.008*  

 *Significant at p-value <0.05  
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 3.7 Size of perforation  

Out of 87 patients, 31 (35.6%) had a perforation of size belonging to group I (0-9 mm2), 52 (59.8%) had a 
perforation of size belonging to group II (10-29 mm2) and 4 had a perforation of size belonging to group III (≥ 30 
mm2).  

 Table 11: Distribution of patients based on size of perforation  

3.1 Demographic Profiling 3.1 Demographic Profiling 

Group I (0-9 mm2)  31 (35.6%)  

Group II (10-29 mm2)  52 (59.8%)  

Group III (≥ 30 mm2)  4 (4.6%)  

  

3.8 Hearing Loss according to size of perforation   

The mean hearing loss in patients with a perforation size of group I (0-9 mm2) was 31.22 ± 7.53 dB, 42.76 ± 8.27 dB 
in patients with a perforation size of group II (10-29 mm2), and 62.5 ± 2.88 dB in patients with a perforation size of 
group III (≥30 mm2), which was the highest among the groups.  

Table 12: Size of perforation and mean hearing loss  

SIZE OF PERFORATION  HEARING LOSS (Mean ± SD) dB  

Group I (0-9 mm2)  31.22 ± 7.53  

Group II (10-29 mm2)  42.76 ± 8.27  

Group III (≥ 30 mm2)  62.5 ± 2.88  

  

A spearman's rank order correlation was used to determine the relationship between hearing loss and size of 
perforation. There was a strong positive correlation between hearing loss and size of perforation, which was 
statistically significant (SR85 = 0.68, p < 0.001). There was a statistically significant difference between degree of 
hearing loss and size of perforation, as determined by one-way ANOVA (F 2,84 = 38.013, p < 0.001).  

Table 13: Showing relationship between size of perforation and mean hearing loss (ANOVA)  

Sources  Sum of Squares  df  Mean Square   F  P - value  

Between groups  3113.803  2  1556.901  18.172  <0.001*  

Within groups  7196.634  84  85.674  

Total  10310.437  86    

*Significant at p- value<0.05  

 A Bonferroni’s post hoc test revealed a statistically significant difference between all three groups when compared 
to one another (p < 0.001).  

Table 14: Showing relationship between different sizes of perforation and mean hearing loss  

Groups  P - value  

Group I VS Group II  <0.001 *  

Group I VS Group III  <0.001 *  

Group II VS Group III  <0.001 *  

 *Significant at p-value <0.05   
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3.9 Discussion  

This study aimed to connect hearing loss with TM perforation site and size, it covered conductive hearing-loss 

chronic otitis media-mucosal inactive individuals. The most common age group in this study was 25–34 years, with 

37 (43%) patients, followed by 15–24 years, with 23 (26%) individuals. The average age of presentation was 31.34 ± 

9.68 years for males and 30.32 ± 9.94 years for females. A study found that out of 700 patients, 86.71 percent fell 

between the 10-40 age category, with a mean age of 31.56 ± 7.85 years for males and 28.67 ± 9.40 for females. This 

finding was similar to the present study, maybe because patients are becoming more socially and professionally 

aware of their hearing at this age [21]. Out of 87 patients, 49 (56%) were male and 38 (44%) were female, with a 

1.3:1 male-female ratio and slight male predominance. In a study 52 patients (52%) were male and 48 (48%) were 

female, resulting in a 1.14:1 male-to-female ratio, results were similar to the present study, maybe because in our 

society, men are still more involved in social and professional contexts than women [22]. Most chronic suppurative 

otitis media patients were rural, similarly, comparable study found that CSOM was lower in Kathmandu 

schoolchildren than in rural Nepal [23]. This may be due to illiteracy, poor sanitation, inadequate hygiene, and a lack 

of effective health facilities in rural areas. These factors led to a higher illness prevalence in rural areas [24]. In this 

study, 42 (48.2%) of 87 patients had left ear disease, 34 (39.1%) had right ear illness, and 11 (12.7%) had bilateral 

ear disease. Most patients reported recurring otorrhea and hearing loss, although one patient presented with 

otorrhea and otalgia due to COM and superimposed otitis externa [25]. Similar to the present study, [26] found that 

ear discharge length affects hearing loss. The longer the ear discharge, the higher the hearing loss. With a p-value of 

0.023.4, ear discharge duration was associated with hearing loss.  In contrast, it observed no link between disease 

duration and hearing loss (p-value >0.05). The tuning fork test showed a negative Rinne test in all 87 individuals. 85 

patients had the Weber test lateralized to the afflicted ear. Two patients had no Weber test lateralization to the 

afflicted ear, possibly because both ears had similar hearing loss [27].  The study indicated that individuals with 

mixed perforation had the largest mean hearing loss (44.60 ± 9.67dB) compared to those with only anterior or 

posterior perforation, based on the position of perforation in reference to the malleus handle. Analysis revealed a 

substantial difference (p<0.001). Patients with posterior perforation had a higher mean hearing loss (37.18 ± 

10.95dB) compared to those with anterior perforation (29.35 ± 4.18dB). The difference in hearing loss was 

statistically significant (p<0.031) [28]. A study found that posterior perforations result in greater hearing loss than 

anterior ones (p<0.05). The present investigation found comparable outcomes [29]. Like the present study, a study 

found that postero-inferior perforations cause higher hearing loss than antero-inferior ones. This is likely due to 

circular window exposure and ossicular fixation. Postero-inferior perforations remove the round window's sound 

shielding, causing higher hearing loss than other quadrants [30]. A study found higher hearing loss in the posterior 

quadrant. Comparison of perforation site and hearing loss indicated statistical significance (p=0.047) [31]. Similar 

findings to this study may be attributable to removal of the “round window baffle” on hearing threshold. Recent 

models on sound energy transmission through TM into the middle ear reveal that this may not be the primary cause 

due to the complicated way of sound transmission over the middle ear. It discovered no changes in round window 

and oval window pressures for similar-sized TM perforations at different sites, indicating that hearing loss was 

unaffected by the site [32]. 

4. CONCLUSIONS 

Over time, chronic otitis media (COM) has become one of the most prevalent ear diseases and a significant 

contributor to hearing impairment. There is a persistent infection of the middle ear cleft, which is characterized by 

the presence of a tympanic membrane that is partially detached and discharge. A considerable amount of 

conductive hearing loss is the result of perforation that occurs as a consequence of chronic otitis media. It is 

necessary for doctors to have a better understanding of the effect that perforations have on the function of the 

middle ear in order for them to be able to predict the severity and frequency of hearing loss that is associated with 

perforations associated with different sizes and locations.  This study determined the correlation of hearing loss with 

site & size in Tympanic Membrane Perforation. The ENT-HNS department of Kathmandu Medical College Teaching 

Hospital was the location of a cross-sectional study that was carried out. The study comprised a total of 87 patients 
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with COM - mucosal inactive type. These patients ranged in age from 15 to 55 years old and could be either male or 

female. The results shown that average hearing loss among patients who had Group I perforation was 31.22 

decibels (dB), with a standard deviation of 7.53 dB. Group II had an average hearing loss of 42.76 decibels, with a 

standard deviation of 8.27 decibels. Group III had an average hearing loss of 62.5 decibels, with a standard deviation 

of 2.88 decibels. Patients with subtotal perforation caused the greatest amount of hearing loss, with an average 

hearing loss of 47.97 decibels (± 9.05 decibels). When compared to perforations in the anterior quadrant, it was 

discovered that the average hearing loss was greater in the posterior quadrant with perforations. The "p" value for 

this difference was "0.031," which indicates that it was statistically significant.   The severity of the hearing loss is 

proportional to the size of the perforation, which makes the perforation larger. Perforations in the posterior 

quadrant of the TM are associated with a greater degree of hearing loss than those in the anterior quadrant of the 

TM. This is because the placement of the perforation on the TM is another factor that factors into the degree of 

hearing loss. 
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