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Abstract

Chronic supportive otitis media (CSOM) is the most common cause for hearing loss. It is an important cause of preventable 
hearing loss, particularly in the developing world. Objectives of this study are: To study the clinical presentation and risk 
factors of CSOM. Materials and methods: A prospective, cross sectional, analytic study conducted during the period (Sep to 
Nov 2019) in Khartoum ENT Teaching Hospital, including all pediatric patients below 18 years who presented with CSOM 
without otitis external and agreed to participate in the study. Chi square test was used to calculate the P value for significance, 
regarded as significant if less than 0.05. Results: A total of 76 patients were enrolled in this study, male and females were 
almost equal, age raged from 2 to 17 years. Symptoms of CSOM were otorrhoea, hearing loss, ear pain, dizziness and itching 
in that order of frequency. Most of the disease was tubotympanic type (86.1%). Significant risk factors” included percentage 
among studied patients” were: Recurrent upper respiratory tract infections (88.2%), recent history of acute otitis media 
(77.6%), recurrent acute otitis media (77%), passive smoking (80.2%), bottle feeding (77.9%), flat position during breast\
bottle feeding (73.6%), poor hygiene (86.8%), low socio-economic status (72.4%), low level of mothers’ education (72.4%) 
and poor nutrition (73.6%). Risk factors are interrelated and interact with each other. Irrelevant factors were: Crowded house, 
regular swimming, ear cleaning habits, nasal allergy and ventilation tube insertion. Recommendations: A full scale project to 
study CSOM at a community level is recommended with involvement of health educators. Founding a protocol for management 
of CSOM in a multidisciplinary approach (ENT, Audiology, Immunology, Pediatric and school health providers). 
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Introduction

Chronic supportive otitis media (CSOM) is defined as 
chronic middle ear mucosal inflammation with tympanic 
membrane perforation and persistent or intermittent 
otorrhoea with a discharge persisting minimum of 2-6 weeks 

[1]. In CSOM, bacteria reach the middle ear either from the 
nasopharynx through the Eustachian tube, or from the 
external ear canal through a perforated tympanic membrane 
[2]. Bacteria that cause CSOM are both aerobic and 
anaerobic. Pseudomonas aeruginosa, Staphylococcus aureus, 
Klebsiella, Proteus, and E. coli species are the predominant 
[3]. Symptoms of CSOM are mainly recurrent otorrhoea 
and hearing loss, less frequent are tinnitus, pain, itching 
and dizziness/vertigo [4,5]. If complicated by intracranial 
extension of infection, headache, nausea-vomiting and fever 
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are additional symptoms [6].

CSOM is usually classified into two main groups: 
tubotympanic (TT) and atticoantral (AA) disease according 
to otoscopic examination. Tubotympanic disease is 
characterized by a perforation of the pars tensa. Atticoantral 
disease most commonly involves the pars flaccida and is 
characterized by the formation of a retraction pocket in 
which keratin accumulates to produce cholesteatoma [7].

Recurrent Chronic supportive otitis media (CSOM) is 
the leading cause of hearing impairment worldwide. It is an 
important cause of preventable hearing loss, particularly 
in the developing world. High prevalence of CSOM is 
associated with inadequate breast feeding, poor hygiene, 
low socioeconomic status, overcrowding, passive smoking, 
recurrent upper respiratory tract infections, impaired 
immune response, and colonization of nasopharynx by 
pathogenic organism and unavailability of health care 
facilities. Some studies have shown relationship between 
maternal education, bathing habits and ear cleaning habits 
[8].

Hearing impairment of any degree has a profound 
effect on children. It delays development of speech, slows 
educational progress and leads to being stigmatized [9]. To 
our knowledge, no study from Sudan was published on this 
subject, the aim of this pilot study is to through light on this 
disease in this part of the world.

Objectives

 To study the clinical presentation and risk factors of 
pediatric chronic superlative otitis media in ENT Khartoum 
Teaching Hospital.

Materials and Methods

This is a cross sectional prospective analytical study 
carried out in ENT Khartoum Teaching Hospital which is a 
tertiary referral hospital in the capital of Sudan. All pediatric 
patients below 18 years who presented with chronic 
supportive otitis media without otitis external, and agreed 
(patients and/or guardians) to participate in this study were 
included. Study duration: From September 2019 to Nov 
2019. Included patients underwent detailed history taking 
including a list of risk factors, followed by a general physical 
examination and ENT examination. Data was analyzed using 
computer and statistical package for social sciences (SPSS) 
version 22. P value was calculated using Chi square test, it is 
considered significant if less than 0.05.

Results

Total number of patients enrolled was 76 patients, age 
range was from 2 years to 17 years with the mean age of 
9.9±0.98SD years. Two thirds of patients were in the age 
range of 5-14-year; details of age distribution are shown in 
Figure 1. Males were 40 patients (53%) and females were 
36 patients (47%), with male to female ratio of 1.1:1.0, this 
difference was statistically insignificant (P value > 0.05).

Figure 1: Age distribution of studied CSOM pediatric patients.

Symptoms at presentation were studied, all patients 
complained of ear discharge, it was bilateral in 39% and 
profuse in 77.6%. Hearing loss was the second most common 

complaint, it is observed in 66 patients (86.8%). Ear pain 
was experienced by 24 patients (31.6 %), dizziness was a 
complaint of 3 patients (3.9%) and only one patient (1.3%) 
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complained of ear itching. Ear examination revealed central 
TM perforation, attic perforation, tympanosclerosis and 

middle ear polyp in that order of frequency as details are 
shown in Table 1.

Otoscopic findings (Ear examination) Frequency percentage
Central TM perforation 90 ears 83.30%

Attic TM perforation 15 ears 13.80%
Central TM perforation + Tympanosclorosis One ear 0.92%

Central TM perforation + Ear polyps One ear 0.92%
Attic TM perforation + Tympanosclorosis One ear 0.92%

Total 108 100

Table 1: Otoscopic (ear) examination findings of CSOM patients, note total number of ears being examined is 108 and number 
of patients is 76, as 39% of patients had bilateral disease.

 History of recurrent upper respiratory tract infection 
was reported in (88.2%), Passive smoking in (80.2%), 
bottle feeding was practiced by (77.9%), Infant position on 
breast and/or bottle feeding was inquired, about 56 patients 

(73,6%) were fed flat, while 21patients (26,4%) were fed in 
an upright position. all these risk factors were statistically 
significant as shown in Table 2.

Risk factors Frequency Percentage P value
Recurrent Upper Respiratory Tract Infections 67 88.20% < 0.05

Poor hygiene 66 86.80% < 0.05
Passive smoking 61 80.20% < 0.05

Bottle feeding 59 77.90% < 0.05
Recent history of Acute Otitis Media 59 77.90% < 0.05

Low level of mother’s education 58 76.30% < 0.05
Recurrent Acute Otitis Media 57 77.00% < 0.05

Flat position- Breast\bottle feeding 56 73.60% < 0.05
Poor nutrition 56 73.60% < 0.05

Low socio-economic status 55 72.40% < 0.05
Crowded housing condition. More than 6 43 56.50% > 0.05

Symptoms of allergy 39 51.10% > 0.05
Regular swimming 16 22.10% > 0.05
Ear cleaning habit 15 19.70% > 0.05

History of ventilation tube insertion 3 3.90% > 0.05

Table 2: Summary of studies risk actors of CSOM, arranged in order of frequency.

Episodes of Acute otitis media during the last one year 
were more than 6 episodes in 63.1% of patients, 3-6 episodes 
in 21.1 % and were less than 3 episodes in 15.8% of patients. 
Recent history of acute otitis media was observed in 59 
patients (77.6%). Primary Healthcare was easily accessible 
for 48 patients (63.2%). Nasal symptoms suggestive of 
allergy were: Nasal discharge in 39 patients (51.3%), nasal 
obstruction in 28 patients (36.8%), sneezing in 25patients 
(32.9), post nasal drip in 22 patients (28.9%), snoring in 22 
patients (28.9%) and facial pain in 14 patients (18.4%), all 

were statistically not significant (P value > 0.05).

 Mothers’ education assessment revealed that mothers 
of primary school level and below were 58 (76.3%), while 
mothers of more than primary school level were 18 (23.7%), 
this difference was statistically significant (P value < 0.05).

Socioeconomic status study: The majority of patients 
55 (72.4%) were found to be of low socioeconomic status 
(people cannot get basic things like education, treatment 
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and nutrition) while 21patients (17.6%) were of good 
socioeconomic status (people can get basic things like 
education, treatment and nutrition), the difference was 
statistically significant (P value < 0.05).

Hygiene assessment revealed that 66 patients (86.8%) 
were of poor hygiene (not having daily bath, clean water 
and soap not always available) versus 10 patients (13.2%) 
of good hygiene (having daily bath, always available clean 
water and soap). The difference was strongly significant (P 
value < 0.05).

Nutrition is considered good when proteins, vegetables 
and minerals are regularly provided in the daily meals 
and vice versa. Poor nutrition was observed in 56 patients 
(73.7%), while 21patients (26.3%) had good nutrition. The 
difference was statistically significant (P value < 0.05).

Housing conditions in this study showed that 43 patients 
(56.5%) live in a house of more than 6 persons, 23 patients 
(30.3%) live as 3-6 persons in the house, only 10 patients 
(13.2%) were living as less than 3 persons per house. Ear 
cleaning habit was practiced by (19.7%), regular swimming 
was practiced by 16 patients (22.1 %) and ventilation tube or 
myringotomy was inserted for (3.9%), statistical significance 
of these factors is shown in Table 2.

Discussion

In this study of CSOM, the frequently affected children 
were those 5 to 14 years old, this is the school age, with 
expected consequent poor schooling due to impaired hearing 
especially if bilateral. This is an indication for special focus 
on hearing assessment and ear examination at screening 
level for this age group as part of Schools’ Health programs. 
No gender predominance in this study, this agrees with the 
majority of published data [10,11]. Even in reports which 
showed gender predilection, predominance was trivial [12].

Regarding symptomatology, otorrhoea is the hallmark 
symptom of CSOM (100% of patients) and being recurrent 
signifies that the disease is active. The majority of studied 
patients (86.8%) suffered from hearing loss, the second most 
frequent symptom, and in a significant percentage 39% the 
disease was bilateral, making hearing loss as one of the most 
important problems and drawbacks caused by CSOM in this 
subset of patients.

World Health Organization (WHO) estimates the global 
burden of illness from CSOM at about 65-330 million 
individuals with ears discharge, 60% (39-200 million) of 
whom suffer from significant hearing impairment [12]. The 
percentage of hearing loss in our study, which is a hospital 
based, is higher than the global figure, this warrants a bigger 

scale project to study CSOM at a community based level. 

Reasons of hearing loss in CSOM are: Tympanic 
membrane perforation and ossicular chain erosion. a simple 
model was suggested based on the auditory structure to 
predict hearing loss due to tympanic membrane perforation. 
Mehta et al used this model and demonstrated that hearing 
loss in case of tympanic membrane perforation is greater 
with larger size perforations [13]. Mechanism of ossicular 
erosion in CSOM is overproduction of cytokines-TNF alpha, 
interleukin-2, fibroblast growth factor, and platelet derived 
growth factor which promotes hyper vascularization, 
osteoclast activation, and bone resorption causing ossicular 
damage [14]. 

The third most frequent symptom in this study is ear 
pain (otalgia), it is present in 24 patients (31,6%), this agrees 
with a study done by Alabbasi AM, et al. [15], they reported 
otalgia in (40%) of patients as a symptom of CSOM, this could 
be attributed to attacks of acute infection of the middle ear 
cleft on top of a chronically discharging ear or a persistent 
perforation. Other symptoms were not frequent like tinnitus 
and itching in agreement of other studies [4]. Dizziness was 
reported by only 3 patients (3.9%), very low percentage when 
compared with Alabbasi AM, et al. study [15]. No symptoms 
of intracranial complications were reported among studied 
patients.

CSOM may occur as a part of a systemic condition, 
e.g. Wegener, M. tuberculosis, and histiocytosis X, where 
the mastoid and middle ear may be the localization of this 
specific inflammation in addition to other sites [16-18]. 
Absence of an association with systemic disease in this study 
could be attributed to the relatively small sample size.

Otoscopic examination demonstrated that the majority of 
studied ears (86.1%) were tubotympanic type of disease and 
only (13.9%) were atticoantral disease. Tubotympanic CSOM 
is not typically associated with intracranial complications 
[19]; this explains lack of symptoms that suggest intracranial 
complications among our studied patients. 

Recurrent upper respiratory tract infection was the 
most prevailing significant risk factor, this is in agreement of 
reported studies [1,18]. Recurrent respiratory tract infection 
could be associated with improper neutrophils response 
to pathogens, and immunological examination should be 
performed to find the reason for the increased number of 
infections in a year 20. Alkhater SA, et al. published a report 
that aims at providing guidelines for the evaluation of 
children with recurrent infections. It provides an overview of 
the diagnostic approach including important details required 
from the history, physical examination, and an appropriate 
choice of screening test to be ordered [20-21]. 
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Other causes of recurrent respiratory tract infections 
are: Allergies and malnutrition, particularly iron and zinc 
deficiencies [22]. In this study poor nutrition and history of 
nasal allergy were prevalent in a considerable number and 
both are known risk factors for recurrent upper respiratory 
infections. It is evident that CSOM is not only multifactorial, 
but different risk factors interact with each other. Recent 
history of acute otitis media (AOM) was reported in 59 
patients (77.6%), and 48 patients (63.1%) experienced more 
than 6 episodes during the previous year, this association 
is reported in many studies [17,18,22-24]. Inadequate 
antimicrobial therapy of AOM may contribute to occurrence 
of CSOM [24].

Founding a protocol for the management and follow 
up of children with upper respiratory tract infections and 
acute otitis media at a primary health level is important, the 
protocol should be shared by ENT, pediatric, immunologist, 
nutritionist and school health professionals, aiming at 
reducing the risk of CSOM, correct nutritional deficiency and 
to early diagnose children with primary immune deficiency, 
considering the majority of our studied patients (63.2%) had 
easy access to primary health service.

Bottle feeding was a risk factor in our study, this 
association is reported by Van der veen EL, et al. and 
Dhingra R, et al. [22,25]. Promotion of breast feeding should 
be initiated at a community level to explain its role in 
reducing the risk of CSOM beside its other benefits. In this 
study, (73.6%) of patients were usually fed flat in position 
during both breast and bottle feeding, whereas only 13,35% 
were most of the time fed in an upright position. This was 
statistically significant, and proves the importance of child’s 
position during feeding; lying flat is a risk factor for the 
development of CSOM.

Passive smoking was reported in (80.2 %) of patients, 
this is in agreement with many studies [26], ranking it as one 
of the top three risk factors in this study, this could be avoided 
by raising it in health education programs and antenatal care 
visits. 

Mothers’ level of education, socioeconomic status, 
nutrition, housing conditions and hygiene are strongly 
interrelated, they are reflection of the general standard of 
living. From our data we can conclude that all these factors if 
of low quality are substantial risk factors of CSOM. 

The exception of crowded housing environment as a risk 
factor of CSOM in this study, could be attributed to the nature 
of house structures in our country, where large outdoors 
areas and good ventilation are available even for people of 
low socioeconomic status.

Many studies reported regular swimming, ear cleaning 
habits and ventilation tube insertion as risk factors for CSOM. 
However, in our study these were not significant risk factors.

Conclusion

A total of 76 patients were enrolled in this study, male 
and females were almost equal, age raged from 2 to 17 years. 
Symptoms of CSOM were otorrhoea, hearing loss, ear pain, 
dizziness and itching in that order of frequency. Most of the 
disease was tybotympanic type (86.1%). Significant risk 
factors were: Recurrent upper respiratory tract infections, 
recurrent acute otitis media, recent history of acute otitis 
media, passive smoking, bottle feeding, flat position during 
breast\bottle feeding, poor hygiene, low socio-economic 
status, low level of mothers’ education and poor nutrition. 
Risk factors are interrelated and interact with each other. 
Irrelevant factors were: Crowded house, regular swimming, 
ear cleaning habits, nasal allergy and ventilation tube 
insertion. 

Recommendations

From this pilot study, a full scale project to study CSOM 
at a community level is recommended with involvement 
of health educators. Founding a protocol for management 
of CSOM in a multidisciplinary approach (ENT, Audiology, 
Immunology, Pediatric and school health providers) aiming 
at reducing the incidence and drawbacks of CSOM.
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