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Abstract  

Introduction: Chronic suppurative otitis media is one of the most common conditions encountered by 

Otologists   in daily practice. Conventionally hearing loss in CSOM is conductive in nature, but it has been 

observed that some patient displayed an additional sensorineural component to their conductive hearing loss 

(mixed hearing loss). Material and Methods: A prospective cohort observational study on 100 Cases in two 

groups of 50 each who had safe CSOM and 50 unsafe CSOM conducted over a period of July 2011 to 

September 2013 at the Department of Otorhinolaryngology, Padmashree Dr. D. Y. Patil Medical College, 

Hospital and Research Centre (DPU), Pimpri, Pune. Detailed history, complete ENT examination was done. 

They were then subjected to Puretone audiometry; air and bone conduction thresholds were tested and plotted 

on the audiogram. Univariate and multivariate logistic regression (odds ratio) analyses were used. Results: 

Incidence of hearing loss is 72%for conductive type and 28% is of mixed type, in which 72% are of safe 

conductive, 18% safe mixed type and 64% are of unsafe conductive, 36% are in unsafe mixed type. Incidence 

of SNHL increases as age increases being maximum in age group of 41-50 years i.e. 37.50% and minimum in 

11-20 years i.e. 5.71%. 14% cases of unsafe chronic suppurative otitis media were found to be associated with 

labyrinthine fistula. This proved to be the commonest cause of sensorineural component in unsafe chronic 

suppurative otitis media followed by granulation over oval window (8%) and cholesteatoma extending to 

round window in 4 % of cases. Conclusion: In the present study incidence of sensorineural hearing loss 

increased with advancing age, showing that age is a risk factor for sensorineural component of hearing loss in 

CSOM though conductive hearing loss is more common. CSOM is associated with mixed hearing loss mainly 

>35 dB, higher frequencies were involved. 
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Introduction 

Otitis media is an important and a highly prevalent 

disease of the middle ear and poses serious health 

problem worldwide especially in developing 

countries where large percentage of the population 

lack specialized medical care, suffer from 

malnutrition and live in poor hygienic 

environmental conditions [1].  
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Chronic suppurative otitis media is a persistent 

inflammation of the middle ear or mastoid cavity, 

and is characterised by recurrent or persistent ear 

discharge through a perforation of the tympanic 

membrane [2]. In spite of the fact that the 

complications of CSOM can be fatal [3, 4], hearing 

impairment is regarded the main health issue. 

Furthermore, the conductive hearing impairment 

resulting from this condition has been well 

acknowledged in the literature [5].  
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However, the relationship between sensorineural 

hearing loss (SNHL) and CSOM remains a 

controversial issue. 

 

CSOM is the most chronic infectious disease in 

children [6] and is considered the leading cause of 

acquired hearing loss [7].  

 

In many studies it is found that many cases of safe 

as well as unsafe type of chronic suppurative otitis 

media without complications, shows a 

sensorineural element also. In some cases even 

dead ears are seen in safe type of chronic 

suppurative otitis media [8].  

 

With this background present study was planned to 

study of pattern of hearing loss in CSOM in Indian 

Population. Hearing loss as a sequel of chronic 

suppurative otitis media (CSOM) is often 

conductive, but recent studies have found an 

additional sensorineural component in these 

patients, thus demonstrating inner ear damage [9].  

 

Children with mixed hearing loss invariably suffer 

from the point of view of education and 

development of language and therefore it becomes 

essential to study such cases so that sensorineural 

deafness in CSOM can be prevented.  

 

Children with mixed hearing loss invariably suffer 

from the point of view of education and 

development of language and therefore it becomes 

essential to study such cases so that sensorineural 

deafness in CSOM can be prevented.  

 

The present study was an attempt to study pattern 

of hearing loss in CSOM and clinical factors if any 

that might affect sensorineural component. 

Material and Methods  

The present study was an prospective cohort 

observational study on 100 Cases in two groups of 

50 each who had safe CSOM and 50 unsafe 

CSOM. Conducted over a period of July 2011 to 

September 2013 at the Department of 

Otorhinolaryngology, Padmashree Dr. D. Y. Patil 

Medical College, Hospital and Research Centre 

(DPU), Pimpri, Pune. 

Study design – Observational study 

Inclusion criteria- All CSOM cases with copious 

ear discharge, central perforation on otoscopy. 

were included in the safe group and all cases with 

scanty discharge foul smelling, attic or marginal 

perforation, granulation tissue or cholesteatoma on 

otoscopy were included in the unsafe group. 

 

Exclusion criteria - Age below 1 year and above 

50 years, Prior ontological surgery, History of 

head injury, Acoustic trauma, Traumatic tympanic 

membrane perforation, Systemic ototoxic drugs, 

cardiovascular and metabolic disease, and 

hereditary causes were excluded from the study. 

 

Collection of data- Detailed history was elicited; 

complete ENT examination was done to look for 

status of otorrhoea, type of perforation, ossicular 

disruption and presence of granulation tissue or 

cholesteatoma.  

 

They were then subjected to Puretone audiometry, 

air and bone conduction thresholds were tested and 

plotted on the audiogram. Narrow band masking 

was used wherever appropriate. Aural swabs were 

collected and innoculated for culture and 

sensitivity.  

 

Operative findings of all cases which underwent 

surgery were noted. Middle ear effusions at round 

window were observed. Changes at round window 

evident under microscope such as obliteration due 

to bone formation were noted. Presence of 

labyrinthine erosion or fistula was looked in 

suspected cases. Cases with labyrinthine fistula 

found at surgery or with positive fistula sign were 

documented. The duration of disease was 

considered on the basis of onset of otorrhoea 

except in cases of otitis media with effusion.  

 

Statistical analysis- Continuous variables were 

described as means (95% confidence interval) and 

the difference was observed by using T test. 

Differences for categorical variables were assessed 

by the chi-square test. Univariate and multivariate 

logistic regression (odds ratio [OR]) analyses were 

used to identify those variables associated with 

AKI and mortality. P-value< 0.05 was considered 

significant.  
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Results 

      Table No-1: Pattern of hearing loss 

Type of hearing loss Incidence (n=100) Safe (n= 50) Unsafe (n= 50) 

Conductive 72% 82% 64% 

Mixed 28% 18% 36% 

Incidence of hearing loss was observed to be 72% for conductive type and 28% was of mixed type, in which 

72% were of safe conductive, 18% of safe mixed type and 64% were of unsafe conductive, 36% were in 

unsafe mixed type. 

 

      Table No-2: Incidence of SNHL in different age groups 

Age group of patients No. of patients with CSOM 
Incidence of SN component of 

hearing loss 

11-20 35 2 (5.71%) 

21-30 25 4 (16.00%) 

31-40 24 5 (20.81%) 

41-50 16 6 (37.50%) 

Total 100  

Incidence of SNHL increased as age increased, the maximum incidences being in age group of 41-50 years i.e. 

37.50% and minimum in 11-20 years i.e. 5.71%. 

 

Mean bone conduction thresholds were deduced at different frequencies and tabulated against duration of 

CSOM. This study found grater incidence of hearing loss with increasing duration of disease, Hence, the 

incidence of SNHL component has correlation with duration of disease.  

 

     Table No-3: Correlation of SNHL component with duration of CSOM 

 Duration of CSOM (In Months)  

Deafness Upto12 13-24 25-36 37-48 49-60 No. of Cases 

20-25 dB 1 0 0 1 0 2 

26-30 dB 0 2 0 1 1 4 

31-35 dB 0 0 1 1 0 2 

>35 dB 0 3 3 3 0 9 

In the present study, 14% cases of unsafe chronic suppurative otitis media were found to be associated with 

labyrinthine fistula. This proved to be the commonest cause of sensorineural component in unsafe chronic 

suppurative otitis media followed by granulation over oval window (8%) and cholesteatoma extending to 

round window in 4 % of cases. There were 4 cases with sensorineural hearing loss in safe CSOM group, the 

cause of which could not be ascertained. 

     Table No.-4: Causes of SNHL in unsafe CSOM 

Causes of SNHL in unsafe CSOM No. of Pts % (n=50) 

Cholesteatoma extending upto round window 2 4% 

Labyrinthine fistula 7 14% 

Granulations over oval window 4 8% 
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Discussion 

In the present study, Sensorineural   loss, either   

alone   or   with   conductive loss may occur in 

acute as well as chronic suppurative otitis media. 

100 cases of chronic suppurative otitis   media 

were examined clinically and with the aid of 

audiometry showed 17 patients with mixed hearing 

loss.  

 

Incidence of hearing loss was observed to be 72% 

for conductive type and 28% of mixed type, in 

which 72% were of safe conductive, 18% safe 

mixed type and 64% were of unsafe conductive, 

36% were in unsafe mixed type, and the incidence 

of SNHL increased as age increased being 

maximum in age group of 41-50 years i.e. 37.50% 

and minimum in 11-20 years i.e. 5.71%. 

 

Amali A et al [9] found that older patients were 

more vulnerable to the effects of middle ear 

inflammation on cochlear function, and this 

vulnerability could lead to intense hearing 

impairment due to aging. Age-related hearing loss 

(ARHL) or presbycusis is one of the most common 

disabilities in elderly people, which affects 

approximately 27.6% of individuals between 65 to 

79 years and 36.5% of those aged 80 and older.  

 

Maharjan M et al [10] found one hundred patients 

with 119 perforated tympanic membrane, age 

ranged between 8 to 60 years, 44 males and 56 

females were studied. Bilateral tympanic 

membrane perforation were seen in 19 patients, 

right sided perforation in 39 and left sided in 42 

patients respectively. The longer the duration of 

ear discharge, the more the hearing loss.  

 

In the present study, 14% cases of unsafe chronic 

suppurative otitis media were found to be 

associated with labyrinthine fistula.  

 

This proved to be the commonest cause of 

sensorineural component in unsafe chronic 

suppurative otitis media followed by granulation 

over oval window (8%) and cholesteatoma 

extending to round window in 4 % of cases. There 

were 4 cases with sensorineural hearing loss in 

safe CSOM group, the cause of which could not be 

ascertained 

 

In another studies, Silveira Netto LF et al [11] and 

Orji FT et al [12] found that air conduction, bone 

conduction thresholds and air-bone gaps in 

children and teenagers with CCOM were 

significantly greater. There were no significant 

differences between air-bone gaps in epitympanic 

and posterior mesotympanic cholesteatomas.  

 

In NCCOM, the gap value is positively correlated 

with the number of quadrants with tympanic 

perforation. There was no significant difference 

between the air-bone gaps in tympanic perforations 

affecting the posterior and anterior quadrants. 

Redaelli de Zinis LO et al [12] observed that 

selected clinical features were assessed among 

diseased ears to examine possible influences on 

inner ear function. Mean bone conduction 

threshold differences varied from 0.6 dB at 0.5 

kHz to 3.7 dB at 4 kHz.  

 

These differences augmented with increasing 

duration of middle ear disease. Impaired hearing 

by bone conduction thresholds of diseased ears 

correlated with increased age at every frequency 

and with an interruption of the ossicular chain only 

at higher frequencies. The severity of sensorineural 

hearing loss correlated with longer duration of 

middle ear disease. Thus, surgical treatment of dry 

and apparently stable tympanic membrane 

perforation was warranted. 

 

Papp Z et al [13] observed that chronic suppurative 

otitis media was seen to be associated with 

sensorineural hearing loss. When age and normal 

side were corrected for, pure-tone threshold and 

bone conduction threshold at either the speech 

frequencies or at 4 kHz increased gradually 

according to the duration of the chronic 

suppurative otitis media. The threshold shift was 

more accentuated as age increased. The 

sensorineural hearing loss at 4 kHz seemed to be 

higher than that at the speech frequencies. The 

findings from the present study were consistent 

with those found in several studies [14, 15]. In a 

study with similar methodology, SNHL was 

progressively increased with increasing the CSOM 

duration [16]. 
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The inner ear is vulnerable against chronic 

suppurative otitis media. Older age increases this 

vulnerability. The proximity of the sensory cells to 

the potential source of harm (inflamed middle ear) 

may mean higher exposure, as reflected by the fact 

that sensory cells processing higher frequencies are 

more seriously damaged [13].  Cholesteatoma is a 

mass in the tympanic cavity and/or mastoid cavity, 

formed by keratinising squamous epithelium, 

subepithelial connective tissue and the progressive 

accumulation of keratin debris with or without a 

surrounding inflammatory reaction. Surgery was 

the treatment of choice and its objectives were 

complete removal of the disease, creation of a safe, 

dry, and disease-free ear, and preservation or 

restoration of hearing as far as possible [17, 18]. 

Conclusion  

In the present study incidence of sensorineural 

hearing loss increased with advancing age, 

showing that age is a risk factor for sensorineural 

component of hearing loss in CSOM. CSOM is 

associated with mixed hearing loss mainly >35dB, 

higher frequencies were involved. Greater 

sensorineural hearing loss was found in patients of 

CSOM with cholesteatoma and labyrinthine fistula 

was commonest cause of sensorineural component 

in unsafe CSOM. However, these findings 

demonstrate significant audiometric cochlear 

damage; clinical relevancy should be evaluated in 

future studies. 
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