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Abstract

Background: Chronic Suppurative Otitis Media (CSOM) remains a major cause of
preventable hearing loss, particularly in developing countries like India. Audiological
assessment plays a crucial role in determining the type and severity of hearing impairment
associated with CSOM.

Objective: To evaluate the audiological profile of patients with CSOM and analyze the
association between the type of CSOM and type of hearing loss.

Materials and Methods: A cross-sectional observational study was conducted over one year
(2017) at Saraswati Medical College, Unnao, Uttar Pradesh, involving 50 clinically
diagnosed CSOM patients. Detailed ENT examination and pure tone audiometry were
performed to assess hearing loss. Data were analyzed using SPSS software, and associations
were tested using the Chi-square test.

Results: Conductive hearing loss was the most common type, observed in 68% of patients,
followed by mixed hearing loss in 26% and sensorineural hearing loss in 6%. Among
mucosal CSOM cases, 75% had conductive hearing loss, while squamous CSOM showed a
higher incidence of mixed (40%) and sensorineural (20%) loss. The association between type
of CSOM and hearing loss was not statistically significant (p = 0.073).

Conclusion: Mucosal CSOM is primarily associated with reversible conductive hearing loss,
whereas squamous CSOM tends to cause more severe and potentially irreversible mixed or
sensorineural hearing loss. Early diagnosis and regular audiological evaluation are essential
to prevent long-term auditory disability.

Keywords: Chronic Suppurative Otitis Media, CSOM, Hearing Loss, Audiometry, Mucosal
Type, Squamous Type, Conductive Hearing Loss, Mixed Hearing Loss, Sensorineural
Hearing Loss.
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INTRODUCTION

Chronic ~ Suppurative  Otitis  Media
(CSOM) is a persistent inflammatory
condition of the middle ear and mastoid
cavity, characterized by recurrent otorrhea

preventable hearing loss, particularly in
low- and middle-income countries. The
World Health Organization (WHO)
estimates that CSOM affects

through a perforated tympanic membrane,
lasting more than 6-12 weeks [1]. It
remains one of the most common causes of

Singhal

approximately 65 to 330 million people
globally, with over 60% experiencing
significant hearing loss [2]. In India, the
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prevalence ranges from 4% to 6% in rural
populations, with children and young
adults forming the majority of cases [3].

Despite advancements in medical and
surgical management, CSOM continues to
be a major public health issue, especially
in developing regions like India.
Contributing factors include poor hygiene,
overcrowding, frequent upper respiratory
tract  infections,  malnutrition, and
inadequate access to healthcare services
[4]. A cross-sectional survey by Lasisi et
al. [5] found that more than 70% of
individuals with CSOM had some degree
of conductive or mixed hearing loss,
highlighting the long-term morbidity
associated with this condition. According
to the National Sample Survey, hearing
impairment due to ear infections accounted
for a substantial portion of disability-
adjusted life years (DALYs) related to
ENT disorders in India [6].

Recent data up to 2018 indicate that the
burden of CSOM remains high in Eastern
India, particularly in West Bengal, where
limited tertiary ENT care in semi-urban
regions delays diagnosis and treatment [7].
Audiological assessment plays a critical
role in both diagnosing the type and
severity of hearing loss and guiding
treatment planning. Pure tone audiometry,
impedance audiometry, and speech
audiometry remain the cornerstone
diagnostic tools for evaluating patients
with CSOM [8].

CSOM is a leading cause of hearing loss
among ENT outpatients in India, yet
regional data, especially from West
Bengal, remain sparse. There is a lack of
localized  research  evaluating  the
audiological patterns among these patients
in tertiary care settings, which is crucial
for formulating region-specific strategies
for prevention and early rehabilitation.

This study was conducted at Saraswati
Medical College, Unnao, and Uttar
Pradesh, to assess the audiological profile
of patients with CSOM using pure tone
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audiometry. The aim was to evaluate the
type and degree of hearing loss associated
with different clinical variants of CSOM.
This research seeks to bridge the gap in
regional data, enhance early identification
of hearing loss patterns, and contribute to
improved management and rehabilitative
strategies in Eastern India. Findings from
this study could also inform public health
initiatives and community awareness
campaigns aimed at reducing the burden of
CSOM-related hearing impairment.

Materials and Methodology:

This study was a hospital-based, cross-
sectional observational study conducted in
the Department of ENT at Saraswati
Medical College, Unnao, Uttar Pradesh,
over a period of one year from January to
December 2017. The study aimed to
evaluate the audiological profile of
patients  diagnosed  with  Chronic
Suppurative Otitis Media (CSOM). A total
of 50 patients were enrolled based on
predefined inclusion and exclusion criteria.

Patients were selected using a consecutive
sampling technique, including all eligible
individuals who presented to the ENT
outpatient department during the study
period and provided informed consent. The
inclusion criteria consisted of patients aged
10 years and above, of either sex, with
clinically diagnosed CSOM characterized
by persistent or recurrent ear discharge
through a tympanic membrane perforation
lasting more than 6 weeks. Both mucosal
and squamous types of CSOM were
included. Patients with a known history of
pre-existing sensorineural hearing loss due
to other causes (such as ototoxicity,
trauma, or aging), previous ear surgeries,
congenital ear anomalies, or those who
declined to participate were excluded.

After obtaining written informed consent,
detailed demographic data and clinical
history were recorded in a predesigned
proforma. Each patient underwent a
comprehensive ENT examination,
including otoscopy and microscopic ear
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examination to determine the type and
activity status of CSOM. Audiological
evaluation was carried out using pure tone
audiometry (PTA) in a sound-treated room
with a calibrated audiometer. Hearing loss
was classified as conductive,
sensorineural, or mixed, and the degree of
hearing loss was graded based on WHO
criteria into mild, moderate, moderately
severe, severe, or profound.

All collected data were compiled using
Microsoft Excel and analyzed using SPSS
software  (version XX). Descriptive
statistics were wused to summarize
demographic details and audiological
findings. The Chi-square test was applied
to determine the association between types
of CSOM and patterns of hearing loss,
with a p-value < 0.05 considered
statistically significant.

Results

A total of 50 patients diagnosed with
Chronic  Suppurative  Otitis  Media
(CSOM) were included in this study. The
majority of participants were in the 21-30
year age group (28%), followed by the 31—
40 year group (24%) and 41-50 year group
(20%). Males comprised 56% of the
sample, while females accounted for 44%.
CSOM was more commonly unilateral
(76%) than bilateral (24%). Regarding the
type of CSOM, the mucosal type was

predominant (80%), with only 20% cases
being of the squamous type.

In terms of audiological findings,
conductive hearing loss was the most
frequent type, observed in 34 patients
(68%), and followed by mixed hearing loss
in 13 patients (26%) and sensorineural
hearing loss in 3 patients (6%). Among
those with conductive hearing loss, most
had moderate (36%) or mild (24%) degree
of loss. Mixed hearing loss was mainly of
moderate (20%) or severe (6%) degree,
while sensorineural hearing loss was
mostly mild (4%) with only one case
showing moderate loss (2%).

When the type of CSOM was compared
with the pattern of hearing loss, 75% of
mucosal CSOM cases had conductive
hearing loss, whereas squamous CSOM
cases showed a higher proportion of mixed
(40%) and sensorineural (20%) losses.
However, this association was not
statistically significant (Chi-square = 5.21,
p=0.073).

These results suggest that mucosal CSOM
is predominantly associated with reversible
conductive hearing loss, while squamous
CSOM shows a trend toward more severe
and mixed/sensorineural hearing
impairments, although without statistical
significance.

Table 1: Demographic and Clinical Profile of Patients (n = 50)
Variable Categories Frequency (n) Percentage (%)
Age Group (years) 1020 8 16%
21-30 14 28%
31-40 12 24%
41-50 10 20%
>50 6 12%
Gender Male 28 56%
Female 22 44%
Laterality of CSOM Unilateral 38 76%
Bilateral 12 24%
Type of CSOM Mucosal 40 80%
Squamous 10 20%
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Table 2: Distribution of Patients According to Audiological Findings (n = 50)

Type of Hearing | Degree of Hearing | Number of Patients | Percentage
Loss Loss (n) (%)
Conductive Mild 12 24%
Moderate 18 36%
Moderately Severe 4 8%
Mixed Moderate 10 20%
Severe 3 6%
Sensorineural Mild 2 4%
Moderate 1 2%

Table 3: Association between Type of CSOM and Type of Hearing Loss (n = 50)

Type of CSOM Conductive Mixed Sensorineural | Chi- p-
Hearing Loss n | Hearing Hearing Loss | square value
(%) Loss n (%) | n (%) Value

Mucosal (n = 40) 30 (75.0%) 9 (22.5%) 1 (2.5%)

Squamous (n=10) | 4 (40.0%) 4 (40.0%) 2 (20.0%) 5.21 0.073

Total (n = 50) 34 (68.0%) 13 (26.0%) | 3 (6.0%)

This table clearly demonstrates that hearing loss were relatively more frequent

conductive hearing loss was more in squamous CSOM. However, the

commonly associated with mucosal difference did not reach statistical

CSOM, whereas mixed and sensorineural

100

significance (p = 0.073).

Comparison of Hearing Loss Types in Mucosal and Squamous CSOM
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Figure 1:

Discussion

In this study, conductive hearing loss was
the most commonly observed type,
affecting 68% of patients, followed by
mixed hearing loss in 26% and
sensorineural hearing loss in 6%. Among
patients with mucosal CSOM, 75% had
conductive hearing loss, while 40% of
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squamous CSOM cases exhibited mixed
hearing loss and another 20% had
sensorineural loss.

Although the trend toward more severe
and mixed/sensorineural loss in squamous
type was noted, the association was not
statistically significant (p = 0.073).These
findings are consistent with the study by
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Adoga et al., who reported conductive
hearing loss in 70.7%, mixed in 25.9%,
and sensorineural in 3.4% of CSOM cases
in their Nigerian cohort [9]. Similarly,
Shaheen et al. in their Indian study found
that 72% of patients with CSOM had
conductive hearing loss, while 22% had
mixed and 6% had sensorineural hearing
loss, mirroring the distribution observed in
the present study [10].

A study by Mahfuz et al. in Bangladesh
revealed a comparable pattern, where
mucosal CSOM was predominantly
associated with conductive hearing loss
(76%), while squamous disease showed a
higher proportion of mixed and
sensorineural losses, especially in chronic
cases with ossicular erosion [11]. This
reinforces the notion that disease type and
chronicity play a critical role in the
pathophysiology of hearing impairment in
CSOM patients.

Moreover, Hazarika et al. observed that the
presence of  granulations, ossicular
necrosis, and labyrinthine fistula in
squamous CSOM contributed to higher
chances of mixed or sensorineural
involvement, which corroborates the
higher percentage (20%) of sensorineural
loss seen in squamous cases in this study
[12].

In contrast, a study by Kumar et al
reported a lower percentage of mixed and
sensorineural hearing loss in CSOM (17%
and 2%, respectively), possibly due to
early surgical intervention and shorter
disease duration among participants [13].
Such variations highlight the impact of
healthcare accessibility, treatment-seeking
behavior, and early referral patterns on
audiological outcomes.

Overall, this study adds to the body of
evidence suggesting that mucosal CSOM
is primarily associated with reversible
conductive hearing loss, while squamous
disease may lead to more permanent mixed
or sensorineural damage, emphasizing the
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need for early diagnosis and tailored
management.

Conclusion

This study highlights that conductive
hearing loss is the predominant
audiological outcome in patients with
mucosal type CSOM, while mixed and
sensorineural hearing loss are more
frequently associated with squamous type
CSOM. Although the statistical association
between the type of CSOM and the pattern
of hearing loss was not significant, the
clinical trend indicates a potential risk of
more severe and irreversible hearing
impairment in squamous disease. These
findings emphasize the importance of early
diagnosis, regular audiological evaluation,
and timely management of CSOM to
prevent long-term auditory disability.
Integrating community-based screening,
patient education, and follow-up can
further reduce the burden of hearing loss,
especially in resource-limited settings like
Eastern India.

Limitations and Recommendations

This study was limited by its relatively
small sample size of 50 patients and its
single-center design, which may restrict
the generalizability of the findings to the
broader population. Additionally, long-
term follow-up was not performed, so the
progression or improvement in hearing
status after treatment could not be
assessed. The study also did not include
impedance audiometry or high-frequency
audiometry, which could have provided
further insights into subtle cochlear
involvement. Despite these limitations, the
study offers valuable preliminary data. It is
recommended that future research be
conducted with a larger, multi-center
sample and incorporate  advanced
audiological assessments along with
treatment outcome analysis. Community-
level awareness campaigns and periodic
school/clinic-based screening programs
should also be implemented to facilitate
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early detection and intervention in CSOM-
related hearing loss.

References
1. Bluestone CD, Klein JO.
Otolaryngologic Clinics of North

Singhal

America: Otitis Media in Infants and
Children. 4th ed. Philadelphia: W.B.
Saunders; 2007.

World Health Organization. Chronic
suppurative otitis media: Burden of
illness and management options.
Geneva: WHO; 2004.

Bhatia PL, Varughese R, Singh B,
Bhatia BP. Patterns of chronic
suppurative otitis media in rural India.
J Laryngol Otol. 1978;92(11):869-876.
Minja BM, Machemba A. Prevalence
of otitis media, hearing impairment and
cerumen impaction among school
children in rural Tanzania. Int J
PediatrOtorhinolaryngol.
1996;37(1):29-34.

Lasisi AO, Olaniyan FA, Muibi SA,
Azeez 1A, Abdulwasiu K, Lasisi TJ, et
al. Clinical and demographic risk
factors  associated  with  chronic
suppurative  otitis media. Int J
PediatrOtorhinolaryngol.
2007;71(10):1549-1554.

Ministry of Statistics and Programme
Implementation, Government of India.
National Sample Survey (71st Round):

10.

11.

12.

13.

Persons with Disabilities in India.
2016.

Ghosh S, Mukhopadhyay S, Roy A. A
clinicopathological study on CSOM
patients in West Bengal. Indian J
Otolaryngol Head  Neck  Surg.
2012;64(3):253-256.

Clark JG. Uses and abuses of hearing
loss classification. ASHA.
1981;23(7):493-500.

Adoga AS, Nimkur TL, Silas OA.
Audiological patterns of chronic
suppurative otitis media in a tertiary
hospital in Jos, Nigeria. J] Med Trop.
2010;12(2):54-58.

Shaheen MM, Raquib A, Ahmad SM.
Prevalence and pattern of hearing loss
in chronic suppurative otitis media.
Bangladesh J Otorhinolaryngol.
2011;17(2):97-104.

Mahfuz M, Islam MS, Molla MR.
Comparative study of hearing loss in
safe and unsafe type of chronic
suppurative otitis media. J Shaheed
Suhrawardy Med Coll. 2012;4(2):30—
33.

Hazarika P, Nayak DR, Balakrishnan
R. Textbook of Ear, Nose, Throat and
Head & Neck Surgery. 3rd ed. Delhi:
CBS Publishers; 2007.

Kumar A, Bhatia R, Varshney S.
Hearing profile in patients with chronic
suppurative otitis media. Indian J Otol.
2014;20(4):152—-155.

International Journal of Current Pharmaceutical Review and Research

18



