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Abstract
Objective: To determine the frequency of sensorineural hearing loss in patients presenting with
Chronic Suppurative Otitis Media.
Methods: A total of 121 patients who fulfilled the inclusion criteria and visited to ENT Department of Civil
Hospital, Karachi were included in the study. Informed consent was taken after explaining the procedure,
risks and benefits of the study. Bone conduction thresholds were measured at frequencies (500, 1000,
2000, 4000 H2) utilizing diagnostic audiometer model TA 155. Air conduction and bone conduction
thresholds >30 decibel and no air-bone gap was considered as SNHL. The opposite ear was masked
while obtaining bone conduction results. All the collected data was entered into the proforma.
Results: Mean ± SD of age was 35.48 ± 7.24 years. Mean ± SD of bone conduction was 29.42 ± 4.28
db. Out of 121 patients 85 (70.24%) were male and 36 (29.76%) were female. Sensorineural hearing
loss was noted in 20 (16.52%) patients. SNHL is found to be associated with age, gender, duration of
symptoms and level of bone conduction with p <0.05.
Conclusion: It is concluded that CSOM is associated with SNHL. Aging can act as a precipitating factor in this pathological process. It is therefore recommended that all ENT surgeons should implement early medical and surgical management of any form of CSOM to prevent SNHL which is
irreversible in most of the patients.
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Introduction
Chronic suppurative otitis media (CSOM) has
become very common globally. It has been reported
that more than $2 billion has been spent over the
management of these infections1. Approximately
7% cases have been diagnosed with chronic ear infections and the rate is relatively huge with respect
to developed countries2. Generally, hearing loss is
considered as one of the major health related issue
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despite of the fact that ear infections can lead to lethal outcomes in long run3-4.
The inflammation of middle ear cleft (middle ear
cavity, eustachian tube and mastoid air cell system) is
known as CSOM. In general, pathology of CSOM comprises of pus discharge either continuously or in intervals
through tympanic membrane5. Microbiologically, there is
an attack of aerobic and anaerobic bacteria causing inflammation to occur in the middle ear. Hence, the management is inclined towards eradicating these bacteria
seeking medical treatment. However if medical treatment
fails to provide positive response, then ultimately surgical
treatment must be initiated as soon as possible6. These
infections if not treated at early stage could invade
deeper in to the inner ear causing shrinkage and dilation
of vessels7.
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Jahn AF et al reported that there is positive
correlation between sensorineural hearing loss with
CSOM in older ages, however there was no correlation between duration of infection with hearing loss.
He also stated that around 13% patients with
CSOM had hearing loss8. World health organization
reported around 20dB difference between diseased
and control ear. Literature also revealed that infected ears had raised bone conduction thresholds
at all test frequencies. It is to note that researches
have shown that CSOM is a factor leading to conductive hearing loss however very few researches
available regarding sensory hearing loss in infected
ears.
The long term adverse effect of this disease invades inner ear causing complications in hearing
ability due to chronic inflammation.This recurrent
event of inflammation in the ear results in perforation of tympanic membrane causing all the toxic
micro and macromolecules into cochlea ultimately
leads to sensorineural hearing loss (SNHL)9.
Literature has reported that there were better
post-operative outcomes in terms of audiological
tests in children less than 10 years whereas these
outcomes were found poor in older age group (>60
years). Paparella et al concluded that impairment of
bone conduction had positive correlation with duration of disease and there were 83% patients diagnosed with CSOM10,18.
The available data showedthere are number of
studies on absolute bone conduction thresholds of
diseased ears whereas there was a scarcity of data
regarding difference in threshold between diseased
and normal (control ears). Recent studies showed
the difference between threshold of bone conduction
between diseased and normal ears. Studies have
confirmed CSOM as a leading cause for sensory
hearing loss however in-depth data is still yet to be
researched. Studies show variation in sensory hearing loss in chronic suppurative otitis media patients.
Few studies reported no association between neural
deafness and SCOM however other studies focused
on early diagnosis and treatment planning10.
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Acuin J at el also specified that chronic suppurative otitis media occurs in response to bacterial
toxins causing inflammatory markers to stimulate
and initiate the inflammation. This tenacious inflammation causes lethal effects on tympanic membrane and hearing loss can occur as a result of
long term worst prognosis11. In addition, Brook et al
stated that ear infections should be treated as soon
as possible in order to arrest complications and
where drug therapy fails to subside the infection,
surgical treatment should be preferred12.
Hence, the study is conducted to determine
the frequency of Sensorineural Hearing Loss in
Chronic Suppurative Otitis Media. With increasing
incidence of this disease, it is important to find out
burden of hearing loss in these patients. The instability of hearing loss in this disease reckons to develop strategies for deafness. There is dearth of
local data on this serious problem. This study will
help estimating the local statistics of hearing loss
in infected patients. So measures should be taken
accordingly in order to save the patients from becoming deaf. Early diagnosis and most importantly
early management of this disease would lead to
save many young lives.
Patients and Methods
A cross sectional study was carried at ENT
Department of Civil Hospital, Karachi from July 2018
to December 2018. Patients were enrolled through
on-probability consecutive sampling technique.
All 121 clinically diagnosed patients with
Chronic Suppurative Otitis Media for at least six
months duration aged 20-50 years were included in
this study. Those with history of mastoid surgery,
aural polyps, marginal perforation, history of traumatic head injury, history of ear surgery and
chronic noise exposure were excluded. Patient's
confidentiality was maintained throughout the study
and no harm or infringement was reported in this regards by any patient during the study.
The procedure was explained in detail to these
patients and the demographic information was inAnnals Abbasi Shaheed Hospital & Karachi Medical & Dental College

Analysis of Sensorineural Hearing Loss by Pure Tone Audiometry in Chronic Suppurative Otitis Media

cluded in the proforma. Each patient was provided
with written informed / verbal consent before undergoing any procedure. The selected patients were subjected to the pure tone audiometry examination. Bone
conduction thresholds were measured at frequencies
(500, 1000, 2000, 4000 H2) utilizing diagnostic audiometer model TA 155. Air conduction and bone conduction thresholds >30 decibel and no air-bone gap
was considered as SNHL. The opposite ear was
masked while a bone conduction result was obtained. The final outcome i.e. sensorineural hearing
loss was included in the proforma. Data was entered
and analyzed by using SPSS version 19.0. Chisquare test was applied. P 0.05 was considered as
statistically significant.
Sample size was calculated by using WHO
sample size calculator, using frequency of sensorineural hearing loss i.e. 12%20 (justification from
previous literature for sample size calculation), at
margin of error 6%, with confidence level 95%, then
121 cases were included.

more than the right ear 53(43.80%), respectively [Figure
2].Sensorineural hearing loss was found in 20(16.52%) patients
suffering from CSOM[Figure 3].

Fig 1. Frequency distribution for the gender (n=121)

Results
In this study, we analyzed pure tone audiograms to assess the sensorineural hearing loss
from 121 patients suffering from CSOM.
The average age group of patients suffering
from CSOM was 35.48 ± 7.24 years, BMI was
27.56 ± 6.28, duration ranged from a minimum of 6
months to almost 65 months mean duration of disease was 9.56 ± 6.28 months. Average Bone conduction in decibel (db) of patients suffering from
CSOM was 29.42 ± 4.28 (Table 1).
Table 1. Descriptive statistics of patients characteristics (n=121)
Variables

Mean +/- SD

Range

Age (in years)
Body Mass Index
Duration of disease (in months)
Bone conduction (in DB)

35.48 +/- 7.24
27.56 +/- 6.28
9.56 +/- 6.28
29.42 +/- 4.28

20-50
22-29.2
6-65
18-50

Out of 121 patients 85 (70.24%) were male and 36 (29.76%) were
female. the hearing loss inFig 2.Frequency distribution for the side of
ear (n=121) patients with CSOM, there was male dominance for the
occurrence of CSOM [Figure 1]. Left ear 68(56.19%) was affected
Volume No. 26 (1), March 2021

Fig 3. Frequency distribution of sensorineural hearing loss
(n=121)
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In stratification age, gender, duration of disease, BMI, bone conduction and side of ear with respect to sensorineural hearing
loss were done from (Table 2).
Table 2. Stratification of effect modifiers according to sensorineural
hearing loss(n=121)
Effect modifiers
Age groups[in years]
20---35
>35
Gender
Male
Female
Duration[In months]
?12
>12
BMI [In kg/m2]
22-27
>27
Bone conduction[In db]
18----29
>29
Side of ear
Right
Left

Sensorineural Hearing Loss
Yes
No

P-Value

17 [22.1%]
3 [6.8%%]

60 [77.9%]
41 [93.2%]

18 [21.2%]
2 [5.6%]

67 [78.8%]
34 [94.4%]

0.034*

4 [5.6%]
16 [32.7%]

68 [94.4%]
33 [67.3%]

0.0001*

12 [17.9%]
8 [14.8%]

55 [82.1%]
46 [85.2%]

0.649**

7 [6.5%]
13 [100%]

101 [93.5%]
0[0.0%]

0.0001*

12 [17.6%]
8 [15.1%]

56 [82.4%]
45[84.9%]

0.708**

0.030*

Applied Chi-square test/ Fisher exact test
**= Non-significance, *= Significance

Age, gender and Duration showed statistically
significant association with SNHL with (p<0.05), In
this study, most of the CSOM patients 17 (22.1%)
with hearing loss were found in the young age
group of 20-35 years, there was slight male dominance for the occurrence SNHL in CSOM patients.
The duration of infection is a leading factor in causing sensory hearing loss. There was no significant
association between the body mass index and side
of ear with sensorineural hearing loss (P >0.05).
The bone conduction was observed to be significantly higher in the diseased ears than those in the
contralateral healthy ears with p <0.05.
Discussion
Chronic ear infectionis most common disease
in everyday practice of ENT. Literature has shown
that risk of having hearing loss is higher in CSOM
patients. In the present study, results showed statistically significant relation of SNHL in patients
with CSOM. Sensorineural hearing loss was noted
in 16.52% patients. The findings are equivalent with
248

national and international studies. In comparison
with a systematic review carried out in Africa, the
hearing loss is quite high in our study. The review
comprised of 2 studies held in a community among
all ages and reported 15 to 18% cases with hearing loss at 25 db7.
Thresholds of bone conduction of diseased
ears were raised significantly compared to normal
and control ears similar to the findings of study
conducted by Samuel MA et al. Moreover, there
was little difference between findings of frequency of
hearing loss that varied from 5 db to 30 db16.
Researches also claimed that main passage
for bacterial invasion is said to be through round
window membrane located in middle ear. Toxins
travel via this pathway causing deeper infection in
inner ear specifically cochlear damage8. Whereas
other researches claimed that diabetes, head
trauma, or noise as factors leading to sensory hearing loss while there was no pathology reported between CSOM and sensory hearing loss in temporal
bones13.
Fliss DM et al. also reported that there exist a
statistically significant association between sensory
hearing loss and CSOM. The drop in thresholds of
bone conduction is used as a measure to estimate
destruction of inner ear. The patients having CSOM
tend to be greater candidates for causing changes
in middle ear clefts and hence threshold of bone
conduction is not analogous to function of cochlea14. Kenna MA et al. reported that there is possibility of false calculation of sensorineural loss due
to mechanical hindrance in tympanic cavity which
showed high thresholds of bone conduction. He
also reported that there is an escalation in thresholds of bone and air conduction in patients having
ossicular necrosis15.
Ali Zaidi et al. reported that duration of infection is a leading factor in causing sensory hearing
loss. In his research, he concluded that hearing
loss was 47% in less than 12 months that increased to around 52% with 5 years and was 100%
loss in more than 5 years in both ears17. Although,
Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College
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CSOM may presents with meningeal sign and symptoms along with loss of consciousness, hearing loss
in major complication that needs attention. In the
present study, 16.52% of patients had SNHL in the
diseased ear suffering from CSOM. These findings
are comparable to study conducted by Paparella 18
(43%), Kaur 19 (24%) and Levine 20 (12%).
Sakagami et al.21 reported that patients with
CSOM were 0.61 times at risk of developing sensorineural hearing loss as compare to disease free
patients that were at at risk of 0.13 times per year.
He also reported that age has association with developing CSOM. His findings antagonized with the
E.S. Kolo22 study that stated no relation between
sensorineural hearing loss and the duration of disease. Another study by Yehudai N et al. supported
our findings and recommend early treatment of tympanic membrane perforation23.
In a study, sensorineural hearing loss was
found relatively high among patients having low socioeconomic status24. It could be because patients
had lack of provision of healthcare facilities. Hence,
patients with CSOM should be treated well and provided with all source of education regarding the
complication of the disease.
It is emphasized that long term prognosis of
disease depends upon early treatment. As the
treatment is initiated at early stage, patients could
be at lower risk for hearing loss. Early management
is mandatory as the disease occurrence is high
and we lack surgical resources to treat these
patients.The usage of non-probability sampling
techniques restrict overall generalization however,
consecutive technique reduced bias in the study. In
addition, the source of bias has been reduced by
using objective definitions for predictor and outcome
variables.

most of the patients. According to available literature, there is great instability of hearing loss with
CSOM, therefore it is still controversial to leave this
disease untreated. In future prospective, there is a
need to conduct studies using large sample size
with multiple study centres in Pakistan.
References
1.

Aucin J. WHO Dept of child and adolescent
Health and development. Chronic suppurative
ottits media. Burden of illness and management
options. [Internet] Geneva: World Health Organization 2004. Available from: https://www.who.int/pbd/
publications/Chronicsuppurative
otitis_media.pdf?ua=1 Accessed on: 27 Dec 2020

2.

Akgül Ö, Çetin Y, Bora G, Çetin Y, Kaya M. Evaluation of MecA Gene Occurrence of Gram Positive
Bacteria Isolated from Patients with Otitis.
[Internet] Microbiology Research Journal International 2018; 26:1-8. Available from: https://
www.journalmrji.com/index.php/MRJI/article/view/
29596. Accessed on: 27 Dec 2020.

3.

Akinpelu OV, Amusa YB, Komolafe EO, Adeolu AA,
Oladele AO, Ameye SA. Challenges in management of chronic suppurative otitis media in a developing country. J LaryngolOtol 2008;122:16-20.
[doi: 10.1017/S0022215107008377]

4.

Browning G, Merchant SN, Kellyg, Swan I R, Canter R, McKerrow SW. Chronic otitis media. In:
Gleeson M editor. Scott's Brown Otolaryngology,
Head and Neck surgery. 8th ed.Glasgow: Taylor &
Francis Ltd;2008 p. 3396-39. Available from:
https://www.ovid.com/product-details.9057.html.
Accessed on: 27 December 2020.

5.

Aslam MA, Ahmed Z, Azim R. Microbiology and
drug sensitivity patterns of chronic suppurative
otitis media. J Coll Physicians Surg Pak.
2004;14:459-61.

6.

Macfadyen CA, Acuin JM, Gamble CL. Systemic
antibiotics versus topical treatments for chronically discharging ears with underlying eardrum
perforations. Cochrane database of syst rev 2006;
25:CD005608..
[DOI:
10.1002/
14651858.CD005608.]

7.

Mulwafu W, Kuper H, Ensink RJ. Prevalence and
causes of hearing impairment in Africa. Trop med
int
health.
2016;21:158-65.[DOI:
10.1111/
tmi.12640]

8.

Jahn AF. Chronic otitis media: diagnosis and
treatment. Med Clin North Am 1991;75:127791.[DOI: 10.1016/s0025-7125(16)30388-1]

9.

Schachern P, Tsuprun V, Cureoglu S, Ferrieri P,
Briles D, Paparella M, Juhn S. The round window
membrane in otitis media: effect of pneumococcal

Conclusion
It is concluded that all ENT surgeons should
implement early diagnosis and effectively management of any form of CSOM help to prevent the
chance of developing SNHL which is irreversible in
Volume No. 26 (1), March 2021

249

Vijay Kumar Khatri, Atif Hafeez Siddiqui, Danish Ur Rahim, Irfan Ahmed Shaikh, Saad Shakil, Muhammad Moiz Ullah Khan

proteins. Arch Otolaryngol Head
2008;134:658-62.
[DOI:
archotol.134.6.658]

Neck Surg.
10.1001/

10. Yoshida H, Miyamoto I, Takahashi H. Is sensorineural hearing loss with chronic otitis media
due to infection or aging in older patients?
AurisNasus
Larynx.
2009;36:269-73.[DOI:
10.1016/j.anl.2008.07.004.]
11.

Acuin J, Browning GG. Clinical reviewchronic suppurative otitis mediaCommentary: Interpreting the
evidence. BMJ 2002;325:1159-60.[DOI: 10.1136/
bmj.325.7373.1159]

12. Brook I. The role of anaerobic bacteria in chronic
suppurative otitis media in children: implications
for medical therapy. Anaerobe 2008;14:297-300.
[DOI: 10.1016/j.anaerobe.2008.12.002]
13. Thorne MC, Chewaproug L, Elden LM. Suppurative complications of acute otitis media: changes
in frequency over time. Arch Otolaryngol-Head
Neck Surg 2009 ;135:638-41. [DOI: 10.1001/
archoto.2009.75]

18. Paparella MM, Morizono T, Le CT, Mancini F, Sipila
P, Choo YB, et al. Sensorineural hearing loss in
otitis media. Ann OtolRhinolLaryngol 1984;93:6239. [DOI: 10.1177/000348948409300616]
19. Kaur K, Sonkhya N, Bapna AS. Chronic suppurative otitis media and sensorineural hearing loss:
is there a correlation?Indian J Otolaryngol Head
Neck
Surg
2003;55:21-4.
[doi:
10.1007/
BF02968747]
20. Levine BA, Clough S. Sensorineural hearing loss
in chronic otitis media, Is it clinically significant?
[Internet] Arch Otolaryngol Head Neck Surg
1989;115:814-6.Available
from:
https://
jamanetwork.com/journals/jamaotolaryngology/article-abstract/617808. Accessed on: 27 Dec 2020.
21. Sakagami M, Maeda A, Node M, Sone M, Makino Y.
Long-term observation on hearing change in patients
with
chronic
otitis
media.[Internet]
AurisNasus Larynx 2000;27:117-20 Available from:
https://europepmc.org/article/med/10733138Accessed on: 27 Dec 2020 [DOI: 10.1016/s03858146(99)00065-6]

14. Fliss DM, Leiberman A, Dagan R. Medical sequelae and complications of acute otitis media.
Pediatr Infect Dis J 1994;13:34-40. [DOI: 10.1097/
00006454-199401001-00008]

22. Kolo ES. Sensorineural hearing loss in patients
with CSOM. Indian J Otolaryngol Head Neck Surg
2012;64:59-62. [DOI: 10.1007/s12070-011-0251-5]

15. Kenna MA. Treatment of chronic suppurative otitis
media. OtolaryngolClin North Am 1994;27:457-72.

23. Yehudai N, Most T, Luntz M. Risk factors for sensorineural hearing loss in pediatric chronic otitis
media. Int J Pediatr Otorhinolaryngol 2015;79:2630.[DOI: 10.1016/j.ijporl.2014.10.025]

16. Samuels MA, Gonzalez RG, Kim AY, StemmerRachamimov A. Case records of the
Massachusetts General Hospital. Case 34-2007:a
77-year-old man with ear pain, difficulty speaking,
and altered mental status. N Engl J Med
2007;357:1957-65.
[DOI:
10.1056/
NEJMcpc079028]
17. Ali Zaidi SS, Pasha HA, Suhail A, Qureshi TA. Frequency of Sensorineural hearing loss in chronic
suppurative otitis media. J Pak Med Assoc 2016;
66: S42-S44.

250

24. Sruthi SS, Viswanatha B, Satish HS, Ravikumar
R, Vijayashree MS, Datta RK, et al. A comparative
study of sensorineural hearing loss in mucosal
and squamous type of chronic otitis media
[Internet]. Research in Otolaryngology 2015;4:137.Available
from:
http://article.sapub.org/
10.5923.j.otolaryn.20150401.04.html.
Accessed
on:
27
December
2020.
[DOI:10.5923/
j.otolaryn.20150401.04]

Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College

