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Abstract
Worldwide, rhinosinusitis is a common

sinus and nasal condition. The purpose of
this study was to determine the prevalence
and clinical characteristics of rhinosinusitis
among children and adolescents in Ekiti, in
the southwest of Nigeria. This two-year ret-
rospective hospital study included 161 chil-
dren and adolescents who had rhinosinusitis
at the Ekiti State University Teaching
Hospital in Ado Ekiti, southwest Nigeria.
SPSS version 18 was used to analyze the
data. There were 161 participants, ages 2 to
17, mean ± SD = 6.8 ± 4.5. 101 (62.7%) of
them were males, making the male to
female ratio 1.5:1. 9.2% of the participants
in this study had rhinosinusitis. Recurrent
rhinosinusitis (41) and chronic rhinosinusi-
tis (61) were the two most prevalent types
of rhinosinusitis. According to the etiology,
81 (50.3%) cases of infective rhinosinusitis
were the main clinical pattern, followed by
67 (41.6%) cases of allergic rhinosinusitis
and 13 (8.1%) cases of vasomotor rhinitis.
There were 127 cases of nasal stuffiness
(78.9%), 108 cases of rhinorrhea (67.1%),
92 cases of snoring (57.1%), and 86 cases of
coughing (53.4%). Adeno-tonsillar hyper-
trophy, nasal foreign body impaction, and
asthma were the three main comorbid con-
ditions with rhinosinusitis in children, with
96 (59.6%), 46 (28.6%), and 12 (7.5%)
cases each. In this study, the most common
complications of rhinosinusitis were tonsil-
litis (26.7%), otitis media (33.5%), orbital
complications (36.6%), and pneumonia
(8.1%). In Ado Ekiti, southwest Nigeria,
rhinosinusitis was a common sino-nasal
condition affecting children and adoles-
cents. Due to the delayed presentation,
chronic rhinosinusitis was the most frequent
type.

Introduction
The nasal and paranasal sinus linings

are symptomatically inflamed when there is
rhinosinusitis.1 Children worldwide have a
14% prevalence of this disease.2
Environmental pollution, smoking, sinus
infections, nasal masses, nasal foreign bod-
ies, high-altitude climbing, swimming, div-
ing, and diabetes mellitus are some of the
risk factors for rhinosinusitis.3-6 Despite the
fact that different predisposing factors exist
in various regions of the world.

Ethmoid and maxillary sinuses are pres-
ent at birth and fully developed by three
years, whereas sphenoidal and frontal sinus-
es appear at three and seven years of age,
respectively, and are fully developed by
adolescence. As a result of the difference in
sinus growth, treatment for children under
the age of twelve differs from that for those
aged thirteen to eighteen.7-10 The lining of
the sinuses is a pseudostratified ciliated
columnar epithelium with goblet cells that
secrete mucus and are continuous with the
nasal cavity via the ostium.8 The sinuses
drain into the meatuses, and sinusitis results
from obstruction of the osteo-meatal com-
plex, which is the sinus drainage area in the
middle meatus of the lateral wall of the
nasal cavity.10

Due to allergies and adenoid hypertro-
phy, which contributes to a propensity for
chronicity, diagnosing rhinosinusitis in chil-
dren can be difficult. In contrast to adults,
whose pathophysiology is caused by osteo-
meatal complex obstruction, children’s
pathophysiology is primarily influenced by
environmental and genetic factors. It
degrades life quality by impairing slumber
and academic performance. Children are
more likely than adults to develop orbital
complications from rhinosinusitis, which
typically affects the ethmoid sinus.11,12

There are different types of rhinosinusi-
tis depending on how long it lasts. When
symptoms last less than four weeks, it is
called acute rhinosinusitis; when they last
between four and twelve weeks, it is called
sub-acute rhinosinusitis; and when they last
for more than twelve weeks, it is called
chronic rhinosinusitis. When there are four
or more episodes of acute rhinosinusitis in a
year, each lasting about a week, this condi-
tion is known as recurrent rhinosinusi-
tis.13,14 Additionally, rhinosinusitis can have
a variety of etiologies, including parasitic
rhinosinusitis, bacterial rhinosinusitis, fun-
gal rhinosinusitis, viral rhinosinusitis, and
mixed rhinosinusitis.15,16 Whether acute
rhinosinusitis was untreated, improperly
treated, or refractory, will determine how
long it lasts and how severe it is.15

In acute rhinosinusitis, typical symp-

toms include fever, malaise, irritability,
headache, facial pain, coughing, rhinorrhea,
stuffy nose, and a loss or diminution of
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olfactory sensations. Purulent nasal secre-
tions, a high fever, and periorbital oedema
are the results of the severe bacterial infec-
tion. Postnasal drip, halitosis, and medial
otitis can all be symptoms of chronic rhi-
nosinusitis. A nasal examination might
reveal a nasal polyp, an enlarging and
inflamed inferior turbinate, pus or crust at
the middle meatus, or even foreign
objects.17

When a common cold does not get bet-
ter after 10 days or when nasal stuffiness is
present along with mucopurulent nasal dis-
charge, facial pain, headaches, and fever,
rhinosinusitis must be suspected. The prop-
er evaluation of the nasal cavity may benefit
from anterior rhinoscopy and fiber-optic
nasal endoscopy. It’s important to rule out
alternative diagnoses for these symptoms,
including allergies, environmental toxins,
dental, and ocular conditions.18-20

In Nigeria, there is a dearth of research
on rhinosinusitis in children and adoles-
cents. The otorhinolaryngologist should be
aware that more severe cases of rhinosinusi-
tis are likely to present to the primary care
doctor before being referred to the special-
ist. In Ado-Ekiti, southwest Nigeria, this
study sought to determine the prevalence,
socio-demographic characteristics, and
clinical patterns of rhinosinusitis among
children and adolescents.

Materials and Methods
This study looked back at children and

teenagers who had been treated at our facil-
ity for rhinosinusitis after receiving a clini-
cal diagnosis. The research was done from
March 2018 to February 2020. The study
included every patient who visited the
department of Ear, Nose and Throat.

Ethical clearance was sought for and
obtained from the ethical committee of
Ekiti State University Teaching Hospital,
Ado Ekiti, southwestern Nigeria. Informed
consent was obtained from subjects/
guardians/parents enrolled in the study. 

Questionnaires given out by the inter-
viewer received responses from each sub-
ject and their parents. Utilizing a Thudicum
nasal speculum, a battery-operated head-
light (Model: VersaBrite 2250 by Pelican),
and a disposable wooden tongue depressor
(Model: Narrow 10cm X 2cm X 2mm) for
anterior rhinoscopy and throat examination,
rhinological and oropharyngeal examina-
tions were carried out.

The Symptom Score For Allergic
Rhinitis was used to identify allergic rhinos-
inusitis (SFAR).21 Aseptically collected
Sino-nasal discharge was sent for
microscopy, culture, and sensitivity testing.

Vasomotor rhinitis was ruled out as a diag-
nosis of exclusion.12,14 It was requested to
conduct additional tests like X-rays and
Computerized Tomographic (CT) scans of
the paranasal sinuses. The Lund-Mackay
CT scoring22 was used to categorize the
severity of the disease. The maxillary sinus,
anterior ethmoid sinuses, posterior ethmoid
sinuses, sphenoid sinus, frontal sinus, and
osteo-meatal complex were the six sections
of the right or left sinuses, respectively. For
the aforementioned six portions, the degree
of sinus mucosal inflammation or fluid
buildup was unilaterally and bilaterally
summed, yielding respective values for the
unilateral and bilateral total Lund-Mackay
CT scores. The results guided the treat-
ments for all subjects, and they received
instruction on how to manage rhinosinusi-
tis. They were monitored for potential
results and complications in our ear, nose,
and throat clinic.

The presence of either 2 major symp-
toms or 1 major and 2 minor symptoms was
required to make a clinical diagnosis of rhi-
nosinusitis, according to the case definition
of rhinosinusitis. The nasal obstruction/
blockage/congestion, nasal discharge (ante-
rior/posterior or postnasal drip), facial
pain/pressure (forehead/nasal/eye), and
reduction or loss of smell were the four
major rhinosinusitis symptoms. Along with
positive results on a CT scan or nasal exam-
ination, minor rhinosinusitis symptoms
included headaches, fever (other than acute
rhinosinusitis), halitosis, fatigue, dental

pain, coughing, and ear pain/pressure/full-
ness.

Data obtained were analyzed using
SPSS version 18 and presented in simple
charts and tables.

Results
From a total of 1752 children and ado-

lescents seen at the ENT clinic during the
study period, 161 children and adolescents
with a diagnosis of rhinosinusitis were
recruited into the study. Age was between 2
and 17, with a mean ± SD of 6.8 ± 4.5. The
male to female ratio was 1.5:1, with 101
(62.7%) males and 60 (37.3%) females
present. Christians made up the majority of
the subjects, while 24 (14.9%) were
Muslims. Ninety-nine (61.5%) of the partic-
ipants lived in cities, while 62 (38.5%) lived
in rural areas. Table 1 lists the socio-demo-
graphic characteristics.

In this study, rhinosinusitis was present
9.2% of the time. According to duration,
chronic rhinosinusitis accounted for 61
(37.8%) of all cases, followed by acute rhi-
nosinusitis (73, 45.4%) and sub-acute rhi-
nosinusitis (27, 16.8%). According to aeti-
ology, 13 (8.1%) cases of vasomotor rhinitis
and 67 (41.6%) cases of allergic rhinosi-
nusitis, with 81 (50.3%) cases of infective
rhinosinusitis. In 80 (49.7%) of the collect-
ed specimens, the nasal discharge was
microscopic, culture- and sensitivity-nega-
tive. Streptococcus sp. (21.1%),
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Table 1. Socio-demographic features of subjects.

Socio-demographic features                            Number                    Percentage (%)

Age                                                                                                                                                       
     1 – 5                                                                                          83                                              51.6
     6 – 10                                                                                        47                                              29.1
     11 – 15                                                                                       18                                              11.2
     16 – 18                                                                                      13                                               8.1
     mean ± SD = 6.8 ± 4.5.                                                                                                             
Gender                                                                                                                                               
     Male                                                                                         101                                             62.7
     Female                                                                                      60                                              37.3
Religion                                                                                                                                              
     Christian                                                                                 137                                             85.1
     Muslim                                                                                      24                                              14.9
Residential                                                                                                                                        
     Urban                                                                                        99                                              61.5
     Rural                                                                                          62                                              38.5
Parental education level                                                                                                                 
     Illiterate                                                                                   43                                              26.7
     Primary                                                                                     39                                              24.2
     Secondary                                                                                42                                              26.1
     Tertiary                                                                                     37                                              23.0
Parental occupation                                                                                                                        
     Unemployed                                                                            22                                              13.7
     Business                                                                                   17                                              10.6
     Driver                                                                                        25                                              15.5
     Civil servant                                                                             78                                              48.4
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Staphylococcus aureus (17.4%), and
Hemophilus influenzae (11.8%) growths
were noted.

In this study, environmental pollution
was the most frequent predisposing factor
in 84 (52.2%) cases, followed by parental
smoking in 27 (16.8%) cases and
peers/nursing homes in 23 (14.3%). The rhi-
nosinusitis pattern was shown in Table 2.

Nasal stuffiness 127 (78.9%), rhinor-
rhea 108 (67.1%), snoring 92 (57.1%), and
coughs 86 (53.4%) were common clinical
features. Other symptoms included mouth
breathing, middle meatus with pus or crust,
malaise, and halitosis, which were observed
in 84 (52.2%), 76 (47.2%), 54 (32.3%), and
49 (30.4%) of subjects, respectively (Table
3). Adenotonsillar hypertrophy was
observed in 96 (59.6%) subjects with rhi-
nosinusitis, nasal foreign body impaction in
46 (28.6%), asthma in 12 (7.5%) subjects,
and nasal mass in 7 (4.3%) subjects (Figure
1).

Otitis media 54 (33.5%) and orbital
complications 59 (36.6%) were frequent
effects of rhinosinusitis. In addition, 43
(26.7%) had tonsillitis, 13 (8.1%) had pneu-
monia, and 12 (7.5%) had pharyngitis.
Sleep disturbance 53 (32.9%) and school
absence 49 (30.4%) were two factors that
frequently impacted quality of life. The fol-
lowing were also present in 41 (25.5%), 32
(19.9%) and 23 (14.3%): body ache, general
health, and social functioning (Table 4).

Paranasal sinuses CT scan findings
graded using the Lund-Mackay scoring
method as shown in Table 5.

Discussions
The nasal and paranasal sinuses’

mucosa are both inflamed at the same time
in rhinosinusitis. All pediatric age groups
were impacted by rhinosinusitis, but the
preschool age group was the hardest hit. At
the nursing homes, this coincides with
being active and interacting with people of
similar ages. This study’s male preponder-
ance is comparable to other studies,20,23 but
distinct from other studies,24 or equal sex
distribution.25 The majority of the subjects
were city dwellers, which may be a result of
obstacles like the study center’s location in
the capital city, transportation costs that
were too expensive, hospital fees, sociocul-
tural beliefs about how easily children
could get rhinosinusitis, and the availability
of alternative treatments.26,27 In this study,
the prevalence of rhinosinusitis was 9.2%,
which was lower than what was discovered
among Caucasians.22

Due to associated complications like
adenotonsillar hypertrophy, mouth breath-

                             Article

Table 3. Rhinosinusitis clinical features at presentation among the subjects.

Clinical features                                               Number                     Percentage (%)

Fever                                                                                              47                                               29.2
Malaise                                                                                          52                                               32.3
Irritability                                                                                      48                                               29.8
Facial pain/headache                                                                  34                                               21.1
Cough                                                                                             86                                               53.4
Rhinorrhoea                                                                                108                                              67.1
Nasal stuffiness                                                                         127                                              78.9
Diminution/loss of olfaction                                                    16                                                9.9
Periorbital edema                                                                       41                                               25.5
Postnasal drip                                                                              29                                               18.0
Halitosis                                                                                        49                                               30.4
Hypertrophied inferior turbinate                                           18                                               11.2
Snoring                                                                                          92                                               57.1
Pus/crust middle meatus                                                          76                                               47.2
Foreign bodies                                                                            47                                               29.2
Mouth breathing                                                                         84                                               52.2

Table 4. Complications and quality of life of subjects with rhinosinusitis.

Complications                                                   Number                     Percentage (%)

Orbital complication                                                                  59                                                36.6
Otitis media                                                                                 54                                                33.5
Pharyngitis                                                                                    12                                                 7.5
Tonsillitis                                                                                      43                                                26.7
Pneumonia                                                                                   13                                                 8.1
Quality of life                                                                                                                                     
     Sleep disturbances                                                              53                                                32.9
     Body ache                                                                               41                                                25.5
     General health                                                                      32                                                19.9
     Social functioning                                                                23                                                14.3
     School absenteeism                                                            49                                                30.4

Table 2. Pattern of rhinosinusitis.

Characteristics                                                   Number                   Percentage (%)

Type                                                                                                                                                    
     Acute                                                                                          73                                             45.4
     Sub-acute                                                                                  27                                             16.8
     Chronic                                                                                      61                                             37.8
Aetiology                                                                                                                                            
     Infective                                                                                    81                                             50.3
     Allergic rhinosinusitis                                                            67                                             41.6
     Vasomotor rhinitis                                                                  13                                              8.1
     Bacteriology                                                                                                                                 
No growth                                                                                      80                                             49.7
     Streptococcus sp                                                                    34                                             21.1
     Staphylococcus aureus                                                         28                                             17.4
     Hemophilus influenzae                                                         19                                             11.8
Predisposing factors                                                                                                                       
     Group childcare /creche                                                       23                                             14.3
     Parental tobacco smoking                                                     27                                             16.8
     Environmental pollution                                                        84                                             52.2
     Gastroesophageal reflux disorders                                    16                                              9.9
     Immunodeficiency                                                                  11                                              6.8
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ing, snoring, and obstructive sleep apnea,
chronic rhinosinusitis and recurrent rhinosi-
nusitis were the most prevalent among sub-
jects in this study. This was in contrast to
findings from a different study.28 It might
also be a result of acute rhinosinusitis that
has gone untreated, been treated incorrectly,
or is not responding. Less frequently
observed were acute and sub-acute rhinosi-
nusitis. Similar results were obtained by
DeConde and Soler.29 Due to the associated
symptoms of fever, headache, and malaise,
they were primarily misdiagnosed as malar-
ia cases. Additionally, in our study, infective
rhinosinusitis was more prevalent than
allergic rhinosinusitis and vasomotor rhini-
tis. Our center’s inadequate and nonexistent
viral study facilities prevented further accu-
rate classification of infectious rhinosinusi-
tis into viral and bacterial forms.
Environmental pollution was the most fre-
quent predisposing factor in this study,
accounting for 84 (52.2%) cases. Similar to
the findings of other studies,30,31 this study
also implicated other risk factors, such as
smoke from exhaust, cooking, burning of
garbage or tobacco, and cross-infection
from group childcare/crèche.

In this study, adenotonsillar hypertro-

phy, nasal foreign body impaction, asthma,
and nasal mass were the most prevalent
associated co-morbid illnesses. Similar
immunoglobulin E (IgE) hypersensitivity
reactions to allergic rhinosinusitis may
cause asthma. Adenotonsillar hypertrophy
may be brought on by allergies or infections
that cause mucous stasis and, when com-
bined, cause or aggravate rhinosinusitis.
Picking at the nose and insertion of foreign
objects with subsequent impaction may be
caused by mucous stasis and sinonasal irri-
tation.

The majority of 61 (37.8%) of the sub-
jects had chronic rhinosinusitis at the time
of presentation, according to their clinical
histories. These results were consistent with
what other studies24,28,29 had reported. Nasal
congestion, chronic rhinorrhea, snoring,
and coughing were frequent clinical symp-
toms. These were all brought on by upper
respiratory tract inflammatory oedema.
Other less common symptoms like halitosis
and pus/crust in the middle meatus were
caused by a superimposed sino-nasal infec-
tion, in line with other reports.29,32

In this study, otitis media, tonsillitis,
pneumonia, and pharyngitis were among
the complications of rhinosinusitis.

Contrary to reports from other studies,
which indicated that rhinosinusitis spread to
nearby organs, causing adenoiditis, otitis
media, laryngitis, and dacryocystitis as well
as osteomyelitis and mucocele,33,34 Intra-
orbital, extracranial, and intracranial com-
plications were separated from these issues.
The cause may be because complications
are influenced by the organism’s virulence,
anatomical flaws, and therapeutic interven-
tions. In this study, symptoms and compli-
cations such as sleep disturbance, school
absenteeism, body ache, general health, and
social functioning have an impact on quali-
ty of life.

A CT scan of the sinuses was another
radiological investigation, and it improves
visualization during preoperative planning.
This accurately depicts osteo-meatal com-
plex anomalies and also notes mucosal
changes, intra-sinus collections/growths,
and adjacent bone diseases. Findings from
other studies agreed with those in this
report.35,36

Common bacteriology recorded in this
study were Streptococcus species,
Staphylococcus aureus and Hemophilus
influenza which were at variance from
growth recorded in other studies.37-38

Conclusions
In southwestern Nigeria, rhinosinusitis

is a common sino-nasal condition affecting
children and adolescents, with a prevalence
of 9.2%. Due to delayed presentation,
chronic rhinosinusitis was the most preva-
lent. It affects life quality and may lead to
complications. For a better outcome, early
presentation, prompt diagnosis, and man-
agement are strongly advised.
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