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Abstract 

Background  Chronic suppurative otitis media is a major cause of hearing impairment and morbidity in poor socio-
economic developing countries.

Objectives  To determine the prevalence of chronic suppurative otitis media in a tertiary care hospital and to analyze 
its clinico-bacteriological aspects.

Methods  This is a cross-sectional, descriptive and analytical study conducted at the ENT and Head and Neck Surgery 
Department in the Renaissance University Hospital in N’Djamena, Chad. All the patients that were diagnosed with 
chronic suppurative otitis media from 1 January 2017 to 31 December 2019 were included.

Results  The hospital prevalence was 6.1%. The sex ratio (male/female) was 1.09. The median age of patients was 
28 years with [1 to 74 years]. The median time from the onset of otorrhea to coming for medical consultation was 
6 years with [4 months to 42 years]. The main symptom associated with otorrhea was hearing impairment which was 
in 55.6% of cases (n = 50). Perforations ≥ ¾ of the tympanic membrane surface were noted in 51.3% of cases (n = 60). 
The tympanic cavity floor was erythematous in 49.6% of cases (n = 58) and erythematous with a discharge in 42.7% 
of cases (n = 50). There was an association between the size of the perforation and the appearance of the tympanic 
mucosa (p = 0.003), and between the age of the disease and the side of the ear affected with chronic suppurative oti-
tis media (p = 0.016). The culture positivity rate was 86.1% (n = 31) and with two other microbial cases. Staphylococcus 
aureus was isolated in 28.1% of cases (n = 9) followed by Pseudomonas aeruginosa which was 25% of the cases (n = 8).

Conclusion  Chronic suppurative otitis media affects both children and adults. Delay in medical consultation to the 
ENT department is relatively high. Staphylococcus aureus and Pseudomonas aeruginosa are the most common causes.
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Background
Chronic suppurative otitis media (CSOM) is one of the 
most common childhood diseases, affecting between 65 
to 330 million people worldwide, mainly in poor socio-
economic developing countries [1]. The prevalence of 
CSOM in sub-Saharan African countries ranges from 
0.4% to 4.2% [2]. It is a major cause of acquired hearing 
loss and morbidity in these countries [3, 4].
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CSOM is an infection characterized clinically by recur-
rent middle ear discharge through a persistent perfora-
tion of the tympanic membrane more than three months 
[5, 6]. If not treated early and appropriately, the size of 
the tympanic perforation may increase over time and 
destruction of the ossicular chain ensues with a change in 
the tympanic mucosa. The evolution of such a situation 
leads to worsening deafness and often fatal intracranial 
complications.

In the literature, there are many causative agents for 
CSOM, but Pseudomonas aeruginosa and Staphylococ-
cus aureus are the most common [3, 4, 6–8]. The medi-
cal management of CSOM is usually empirical based on 
topical antibiotics such as ciprofloxacin, ofloxacin, or 
rifampicin in combination with systemic antibiotics (cip-
rofloxacin, levofloxacin, amoxicillin/clavulanic acid, cef-
tazidime). Antibiotics can be used alone or in addition 
to other treatments for CSOM such as antiseptics or ear 
cleaning [9]. Excessive and inappropriate use of antibiot-
ics is a source of increased antibiotic resistance of patho-
gens causing CSOM.

In our context, marked by the insufficiency of ENT 
departments and a low socioeconomic level of the popu-
lation, access to appropriate and timely care for the dis-
ease poses enormous difficulties. To our knowledge, as 
to date, no study on chronic suppurative otitis media has 
been conducted in Chad. The objectives of the present 
study were to determine the prevalence of CSOM and to 
analyze its clinical and bacteriological aspects in one of 
the country’s university hospital centers.

Methods
This was a cross-sectional, descriptive and analytical 
study conducted at the ENT and Head and Neck Sur-
gery Department of the Renaissance University Hos-
pital in N’Djamena, Chad. All patients of any age and 
sex who were seen for chronic suppurative otitis media 
(more than three months old) from 1 January 2017 to 31 
December 2019 were included in the study. A total of 90 
patients were seen, 27 of whom had bilateral CSOM. This 
gives a total of 117 ears for the study. Patients with acute 
recurrent otitis media (tympanic membrane returning to 
normal between each episode) as well as those with cho-
lesteatomatous otitis media were excluded.

A bacteriological sample was taken from any patient 
with otorrhoea who had not been on any antibiotics (oral 
and systemic) for the previous 7  days. Patients received 
with ongoing antibiotic treatment were not sampled. A 
total of 36 ear swabs were taken. Two thin swabs were 
used after cleaning the external auditory canal with iso-
tonic saline solution. The first swab was used for direct 
reading and the second for culture. The collected sam-
ples were sent directly to the microbiology laboratory 

for further processing. The swabs were inoculated onto 
blood agar and the inoculated plates were incubated at 
37  °C ± 2 for 12–24 h. These plates were then placed in 
the Vitek® machine for germ identification and antibiotic 
susceptibility testing.

Data was collected on pre-established forms including 
epidemiological parameters (age, sex), medical history 
of patients (acute otitis media, seromucous otitis, ear 
trauma, nasopharyngitis), clinical data (duration of dis-
ease, symptoms, side of the ear affected, site and size of 
tympanic perforation, appearance of the tympanic cavity 
mucosa) and bacteriological data. Perforations > ¾ of the 
tympanic membrane surface are termed subtotal perfo-
rations; those = ¾ of the tympanic membrane are termed 
large perforations. When the tympanic perforation occu-
pies half of the surface, it is said to be a medium perfora-
tion. When it involves a quarter, it is considered a small 
perforation.

The data were analyzed with SPSS version 26.0. Quali-
tative data was presented as a percentage. Quantitative 
variables were summarized as either mean with standard 
deviation or median with extreme values. Chi-square and 
Pearson correlation tests were used to test for a relation-
ship between disease duration and otoscopic data (tym-
panic perforation size, tympanic mucosa appearance, side 
of ear affected); a difference was said to be statistically 
significant if p < 0.05. Administrative and ethical consid-
erations were taken into account. All participants gave 
written informed consent to participate in the study. In 
the case of children under 16 years old parental consent 
was obtained.

Results
During the study, 90 patients were included out of a total 
of 1467 patients that came for consultation, i.e. a hospital 
prevalence of 6.1%. The median age was 28 years with the 
range between 1 to 74  years. The male sex represented 
52.2% (n = 47) while the female sex represented 47.8% 
(n = 43), both with a sex ratio of 1.09. Children aged 
0–18 years accounted for 35.6% (n = 32) of cases. Those 
under 30  years of age that were included were 53.4% 
(n = 48) of cases (Table 1).

Those who had a history of acute otitis media repre-
sented 81.1% of cases (n = 73). The medical history of the 
patients is presented in Fig. 1.

The median time from onset of otorrhoea to clinical 
presentation was 6  years with extremes ranging from 
4 months to 42 years. Figure 2 gives details of the dura-
tion of CSOM in patients.

Clinically, hearing impairment, otalgia and ear pru-
ritus were noted in 55.6% (n = 50); 31.1% (n = 28); and 
15.6% (n = 14) of cases respectively (Fig.  3). CSOM was 
bilateral in 30% of cases (n = 27) and unilateral in 70% of 
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cases (n = 63); with 34.4% of cases (n = 31) on the right 
and 35.6% of cases (n = 32) on the left. The otoscopic 
profile of the 117 ears is presented in Table 2. From this 
table, 71.8% of cases (n = 84) had central tympanic per-
forations; 51.3% of cases (n = 60) had perforations ≥ ¾ 
of the tympanic membrane surface. The appearance of 
the mucosa of the tympanic cavity was erythematous 
in 49.6% (n = 58) of cases and erythematous with a dis-
charge in 42.7% (n = 50) of cases. There is an association 
between the size of the perforation and the appearance of 
the tympanic mucosa (p = 0.003) in Table 3, and between 
the age of the disease and the side of the ear affected with 
CSOM (p = 0.016) in Table 4.

Table 1  Age groups of patients

Age groups (year) Frequency (n) Percentage (%)

[0-15[ 25 27.8

[15-30[ 23 25.6

[30-45[ 18 20.0

[45-60[ 12 13.3

[60 and more[ 12 13.3

Total 90 100.0

Fig. 1  Distribution of cases according to patients’ medical history. Mechanical trauma*- Ear trauma by cotton swab (n = 2); head injury (n = 2); ear 
slap trauma (n = 1); projectile ear trauma (n = 1)

Fig. 2  Distribution of cases according to the duration of CSOM
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Ear swabs were taken from 40% of cases (n = 36). The 
culture positivity rate was 86.1% (n = 31). Two germs 
were identified in one patient at a time, giving a total 
of 32 germs. Staphylococcus aureus was isolated in 
28.1% of cases (n = 9), followed by Pseudomonas aer-
uginosa in 25% of cases (n = 8) and Proteus mirabilis 
in 9.4% of cases (n = 3) (Table  5). Table  6 shows the 
sensitivity of the bacteria to antibiotics. The most sen-
sitive antibiotics against Staphylococcus aureus were 

levofloxacin (44%), vancomycin (44%) and tigecycline 
(44%). Pseudomonas aeruginosa showed the highest 
susceptibility to imipenem (75%), ciprofloxacin (63%), 
ceftazidime (63%) and amikacin (63%). Proteus mira-
bilis was 67% more sensitive to imipenem, ceftriaxone 
and trimethoprim/sulfamethoxazole.

Table 2  Otoscopic profile of the 117 ears

  Frequency (n) Percentage (%)

Site of tympanic perforation
Central 84 71.8

Anterosuperior 11 9.4

Anterior 10 8.5

Anteroinferior 1 0.9

Posterior 9 7.7

Posteroinferior 2 1.7

Total 117 100.0

Size of tympanic perforation
Subtotal (> ¾) 7 6.0

Large (3/4) 53 45.3

Average (1/2) 52 44.4

Small (1/4) 5 4.3

Total 117 100.0

Appearance of the mucosa of the tympanic cavity
Erythematous 58 49.6

Erythematous with a discharge 50 42.7

Polypoid 9 7.7

Total 117 100.0

Table 3  Correlation between tympanic perforation size, 
tympanic mucosal appearance and duration of chronic 
suppurative otitis media

* Reflects the degree of connection

** Correlation was significant at the 0.01 level (2-tailed) The larger the tympanic 
perforation, the more inflammatory the tympanic mucosa

n r P < 0,05*

Tympanic perforation size

Tympanic mucosa appearance 117 0,277 0,003 **

Duration of chronic suppurative 
otitis media 

117 -0,040 0,670

Table 4  Distribution of cases according to the duration of 
chronic suppurative otitis media and the side of the ear affected

χ2 = 21.780 ; ddl=10 ; P=0.016 < 0.05

Duration (year) Right ear Left ear Bilateral Total

[0-1[ 6 12 2 20

[1-2[ 4 3 3 10

[2-3[ 4 7 2 13

[3-4[ 0 4 2 6

[4-5[ 4 1 2 7

[5 and more[ 13 5 16 34

Total 31 32 27 90

Fig. 3  The main symptoms associated with otorrhoea
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Discussion
Chronic suppurative otitis media is still relevant in poor 
socioeconomic developing countries, particularly in 
sub-Saharan Africa [10–12]. The prevalence of CSOM 
in this study is within the limits of those obtained in the 
African literature [2, 13]. The high risk of the disease 
in this part of the world is probably related to poverty, 
poor access to health care and a lack of understanding 
that acute otitis media can eventually lead to chronic 
suppurative otitis media [14]. CSOM affected all age 
groups in this series. Children accounted for 35.6% of 
cases. CSOM is thought to develop in early childhood, 
often as a result of poorly managed acute otitis media, 
with the potential to spill over into adulthood, account-
ing for recurrent episodes of chronic ear discharge 
that can last for many years [1, 15, 16]. In the present 

study, males were slightly more than females, similar to 
other studies such as those by Ologe and Alabbasi [16, 
17]. However, a female predominance is noted in some 
studies [2, 18, 19]. These conflicting results could mean 
that gender has no impact on the occurrence of CSOM.

In the present study, we observe an extremely long 
delay between the onset of the disease to clinical presen-
tation. Delayed consultation is mentioned in several pub-
lications [2, 18, 20–22]. There are many reported causes 
for the delay. In our context, this could be explained by a 
large number of the Chadian population living in poverty, 
which means that health care services are often consulted 
as a second choice after the traditional practitioner which 
is very cheap. In addition, self-medication is often inap-
propriate, access to specialized care is difficult due to the 
lack of facilities and qualified personnel, and the popula-
tion’s lack of knowledge about the disease.

Clinically, the main symptom associated with otor-
rhea was hearing loss (55.6%; n = 50); this is consistent 
with findings from Angola (60%) [10], South Africa (68%) 
[22] and India (68%) [3]. Otalgia was reported in 31.1% 
(n = 28) of our patients. Filipe in Angola observed more 
cases than ours, which was 67% [10]. In other studies, 
only discomfort and mild pain are usually described [12]. 
Other symptoms such as ear pruritus, tinnitus, ear full-
ness and otorrhagia noted in this study, although recog-
nized, are rarely reported in the literature.

Central tympanic perforations were largely predomi-
nant in this study, followed by anterosuperior perfora-
tions. Both forms have long been described [23]. Large 
perforations ≥ ¾ of the tympanic membrane surface were 
more common in 51.3% of cases (n = 60) with a highly 
inflamed tympanic mucosa. CSOM eventually starts 
to infect the other ear after a long period of time. All 
these clinical data reflect the delay in the management of 
CSOM in our developing countries [24].

From a bacteriological point of view, not all patients 
in this study were sampled. Most of the patients seen 
in consultation were already on antibiotic therapy, 
which did not allow for bacteriological sampling. This 
situation elucidates that self-medication is increas-
ing in our country. The culture positivity rate and the 
bacteria isolated from our patients are close to those 
reported in the literature [3, 7, 8]. The high frequency 
of Staphylococcus aureus can be attributed to its ubiq-
uitous nature in the external ear canal and upper res-
piratory tract [8]. Pseudomonas aeruginosa is the most 
common gram-negative bacteria implicated in CSOM 
[4]. But the etiological aspects of CSOM can vary con-
siderably depending on factors such as climate vari-
ations, socio-economic and demographic status, and 
patient self-hygiene [25, 26]. Vancomycin, levofloxa-
cin and tigecycline were more effective (44%) against 

Table 5  Frequency of bacteria isolated from ear secretions

Bacteria Frequency (n) Percentage (%)

Staphylococcus aureus 9 28.1

Pseudomonas aeruginosa 8 25.0

Proteus mirabilis 3 9.4

Enterobacter cloacoe 2 6.3

Staphylococcus epidermis 2 6.3

Cedecea davisae 1 3.1

Escherichia coli 1 3.1

Haemophilus influenzae  1 3.1

Klebsiella pneumoniae 1 3.1

Pasteurella spp 1 3.1

Raistonia pickettii 1 3.1

Raoultella ornithinolytica 1 3.1

Staphylococcus auricularis 1 3.1

Total 32 100.0

Table 6  Susceptibility rate of bacteria to antibiotics

Staphylococcus 
aureus

Pseudomonas 
aeruginosa

Proteus 
mirabilis

Imipenem 11% 75% 67%

Ciprofloxacine 33% 63% 33%

Ceftriaxone 22% 25% 67%

Amikacine 11% 63% 33%

Levofloxacine 44% 25% 33%

Ceftazidime 0% 63% 33%

Trimethoprime / 
Sulfamethoxazole

11% 0% 67%

Piperacilline 0% 50% 33%

Tobramycine 0% 50% 0%

Vancomycine 44% 0% 0%

Tigecycline 44% 0% 0%
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Staphylococcus aureus. In contrast, Pseudomonas aer-
uginosa showed the highest sensitivity to imipenem 
(75%), ciprofloxacin (63%), ceftazidime (63%) and 
amikacin (63%). The susceptibility of bacteria to anti-
biotics in CSOM varies from study to study. However, 
many authors have reported a high level of resistance 
to ampicillin, amoxicillin/clavulanate, cotrimoxazole, 
amoxicillin and cefuroxime [4, 8, 26, 27]. Ongoing and 
periodic assessment of the microbiological profile and 
antimicrobial susceptibility is imperative for optimal 
treatment and to combat antimicrobial resistance in 
CSOM [8, 28].

Conclusion
Chronic suppurative otitis media is a relatively common dis-
ease in Chad. Medical management is quite late, therefore 
inevitably leading to hearing loss. Staphylococcus aureus 
and Pseudomonas aeruginosa are the most isolated bacteria 
from ear secretions. Vancomycin, levofloxacin and tigecy-
cline have varying degrees of activity against Staphylococcus 
aureus and imipenem is very active against Pseudomonas 
aeruginosa. Improving the management of CSOM requires 
strengthening health care facilities and raising awareness 
among the population. Good management of ENT condi-
tions in general and acute otitis media in particular would 
considerably reduce the prevalence of CSOM.
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