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Abstract

Otitis media is one of the most common infectious diseases of childhood. It is not uncommon for
clinicians to miss the diagnosis of the acute form especially in younger children. Late and missed
diagnoses result in poor management and increased risk of complications. This review highlights
the epidemiology, presenting features, diagnosis, treatment and complications of otitis media.
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1. Introduction

Otitis media is the inflammation of the mucous membrane of the middle ear cleft which includes the middle ear
cavity (tympanic cavity), mastoid antrum, mastoid air cells and the Eustachian tube [1]. When the inflammation
is associated with a discharge from the ear through a perforation in the tympanic membrane, suppurative (or
discharging) otitis media occurs. It may be acute (<6 weeks) or chronic (>6 weeks) [2]. It is one of the most
common infectious diseases of childhood worldwide [3]. Two out of three children will have at least one epi-
sode of otitis media before their third birthday [1]. Varying prevalence rates of otitis media have been documented
from various parts of the world [4]-[6]. Infants and young children are at highest risk of developing otitis media,
with peak prevalence between 6 and 36 months of age [3]. It is particularly prevalent among children with cleft pa-
late and other craniofacial defects, and those from lower socio-economic status [3] [7]. Bacteria have remained
the most important etiological agents in suppurative or discharging otitis media [8]-[10]. Resistance to multiple
antibiotics is not uncommon, further predisposing to complications among affected children [11] [12]. This re-
view highlights the clinical features, current trends and challenges in the management of childhood otitis media.
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2. Methods

Google and PubMed were searched for articles on otitis media and children. Search was limited to English-lan-
guage publications, and used the following search strategy:

((Paediatric otitis media) OR (otitis media and children) OR (otitis media and clinical presentation) OR (otitis
media) AND ((epidemiology) OR (risk) OR (determinant) OR (incidence) OR (challenges) OR (prevalence) OR
(management)). The references of retrieved were inspected; for related relevant articles. These were selected and
reviewed.

3. Epidemiology of Otitis Media

By the age of 3years, 80% of children have had at least one episode of acute otitis media, and nearly 50% have
had 3 or more episodes [3]. Incidence declines after 6 years of age [1] [3] [13].

3.1. Age and Sex

Infants and young children are at highest risk of developing the disease, and the peak prevalence is between 6
and 36months of age [1] [3]. The reasons for the young-age preference includes: poorly developed immune de-
fense, shorter and more horizontal eustachian tube, well-endowed with lymphoid follicles and adenoids in the
nasopharynx [2] [7] [14].

Predisposing factors: These are summarized in Table 1. They are protean, with controversies still surround-
ing most of them and include:

1) Parental smoking and exposure to wood smoke. Parental smoking has been found to be a major risk factor
for otitis media [2] [15]-[17]. Collet et al. [16] noted that children of mothers who smoked 20 or more cigarettes
per day were at significantly increased risk of having acute otitis media. This highlights the effect of close, pro-
longed contact between children and smokers on otitis media.

2) Upper respiratory tract infections (rhinitis, nasopharyngitis). Rhinitis and nasopharyngitis usually set the
stage for infection of the middle ear by allowing spread of pathogenic organisms from the nasopharynx into the
middle ear via the Eustachian tube. The presence of viral infection has been shown to increase bacterial adhe-
sion in the nasopharyngeal tissue [14] [18].

3) Daycare attendance. A significant increase in the number of children attending daycare centers has been
linked to increased prevalence of otitis media in developing countries [14] [15] [17] [19] [20]. There are limited
studies in Nigeria with respect to the role of daycare as a risk factor for otitis media. Uwaezuoke et al. [21] in
Enugu, reported a risk ratio of 1.09 (95% Cl, 0.23 - 5.11) among their subjects.

4) Familial tendency: These include allergic rhinitis, asthma, cow’s milk allergy, parental atopy, history of
parental otitis media [22]-[25], The common postulated pathogenesis is that they cause nasopharyngeal lym-
phoid and adenoidal hypertrophy which mechanically block the Eustachian tube leading to Eustachian tube
dysfunction and otitis media ultimately [14].

5) Short duration of breastfeeding and bottle feeding. Breast feeding is known to reduce the incidence of
acute respiratory infections. It also prevents colonization with otitis pathogens through selective IgA antibody;
and decreases the amount of contaminated secretions aspirated into the middle ear space [2].

Table 1. Predisposing factors for acute otitis media.

Parental smoking and exposure to wood smoke

Upper respiratory tract infections (rhinitis, nasopharyngitis).
Day care attendance

Familial tendency

Short duration of breastfeeding and bottle feeding.

Use of pacifiers and presence of digit sucking
Overcrowding

Measles, pertussis, tuberculosis and immunosuppression
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Cleft palate, Down syndrome and other craniofacial defects.
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6) Use of pacifiers and presence of digit sucking. In a meta-analysis of the risk factors for acute otitis media in
children, Uhari et al. [17] noted that the use of a pacifier increased the risk of acute otitis media (risk ratio = 1.24;
95% ClI, 1.06 — 1.46; p = 0.008).

7) Overcrowding. Overcrowding predisposes to easy spread of droplet infections, including otitis media [7].
However, in analyzing overcrowding; other determinants such as room size and adequacy of ventilation have to
be considered.

8) Measles, pertussis, tuberculosis and immunosuppression.

Otitis media is a known complication of pertussis, measles, diphtheria, and tuberculosis [26] [27]. Similarly,
children with congenital or acquired immunodeficiency may have defects of phagocyte function or humoral
systems [7]. Infections of the respiratory tract, including otitis media, are associated with defects of chemotaxis,
phagocytosis, or killing.

9) Cleft palate, Down syndrome and other craniofacial defects. Patients with anomalies such as cleft palate
and children with Down syndrome have higher incidence of Eustachian tube dysfunction and chronic otitis me-
dia with effusion [3].

4. Pathogenesis

Etiologic agents for otitis media include viruses and bacteria. The notable viruses include respiratory syncytial
virus, rhinovirus, adenovirus, parainfluenza and coronavirus while predominant bacteria that cause otitis media
are Streptococcus pneumoniae, Moraxella catarrhalis, and non-typeable Haemophilus influenza. The primary
site of pathology in otitis media is the Eustachian tube; and the pathogenesis is related to abnormal functions of
this tube [3] [7] [27]. Eustachian tube connects the tympanic cavity with the nasopharynx and:

1. is the primary defense mechanism of the middle ear,

2. permits equilibration of middle ear pressure with atmospheric pressure;

3. protect the middle ear from reflux of nasopharyngeal secretions;

4. drain secretions from the middle ear into the nasopharynx [14].

Unlike adults, child’s Eustachian tube is more horizontally aligned. This allows for easier spread of infection
from the nasopharynx to the middle ear [8]. Otitis media runs through the following stages:

1. tubal occlusion

2. pre-suppuration

3. suppuration

4. resolution or complication

5. Clinical Features
5.1. Acute Otitis Media

Classically, acute otitis media presents with earache (otalgia), fever, hearing impairment and a purulent dis-
charge (otorrhea) through a perforation of the tympanic membrane (or tympanotomy tube) [1] [7]. In infants, the
age group most prone to otitis media, symptoms are non-specific and may include irritability, restlessness, bouts
of screaming, anorexia, vomiting, fever and occasionally, convulsions [27]. Pulling and rubbing of the ears with
restlessness may be indirect evidence of acute otitis media. The clinical features of acute otitis media in older
children may also be non-specific. It is advisable therefore, to exclude acute otitis media before any child with
fever is labeled as having pyrexia of indeterminate origin.

A study carried out in Finland showed that the risk of having acute otitis media was increased among children
with cough, rhinitis and earache. The sensitivity using these symptoms was 63%, while its specificity was 67%
[28]. The positive predictive value was lower (55%) among patients younger than 2 years of age and better
among older patients (78%). In Nigeria, Ako-nai et al. [11] observed that otorrhoea and otalgia were present in
only 20% and 13% of children with acute otitis media respectively while fever and cough were frequent symp-
toms.

5.2. Otitis Media with Effusion

This usually presents with asymptomatic middle ear effusion that may be associated with a “plugged ear” feel-
ing. The presence of an effusion is associated with either a mild or moderate conductive hearing impairment.
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5.3. Chronic Suppurative Otitis Media

This manifests as persistent purulent ear discharge for more than 6 weeks [2]. It most often occurs in children
with tympanic membrane perforation. The principal symptoms are hearing impairment and aural discharge.
Symptoms of acute illness are usually absent. In the tubotympanic disease, the discharge tends to be profuse and
is frequently mucoid rather than frankly purulent. It is seldom malodorous and frequently intermittent [29]. In
the atticoantral disease, the discharge is generally scanty, foul smelling and tends to be more chronic. The de-
velopment of headache, vertigo or facial palsy is evidence of complications [29].

6. Diagnosis of Otitis Media
6.1. Auroscopy/Otoscopy

An auroscope/otoscope with a fresh bulb and a good power source, as well as a view of the tympanic membrane
that is not obstructed by cerumen, are essential to making the diagnosis of otitis media. The appearance of the
eardrum in acute otitis media progresses from injection of the vessels along the handle of the malleus and
around the periphery, to reddening with bulging of the eardrum and finally to perforation and discharge [7] [14]
[29]. The discharge may be serous, serosanguineous or mucopurulent [29]. Crying or attempts to remove ceru-
men can cause erythema of the eardrum; therefore erythema of the tympanic membrane alone should not be the
sole basis for the diagnosis of acute otitis media [30]. In otitis media with effusion, otoscopic findings include
visualization of air-fluid levels and clear or amber middle ear fluid. It can also be associated with negative mid-
dle ear pressure which is suggested by prominence of the lateral process and shortening of the long arm of the
malleus with a more horizontal orientation [2].

In cases of chronic suppurative otitis media, visualization of the tympanic membrane will reveal a perforation.
If the perforation is wide enough, the condition of the middle ear mucosa can be assessed. In addition, polyps
and discharge crusts may also be evident [29]. It may be necessary in children to examine the ears under general
anesthesia in order to make a proper assessment [29].

6.2. Pneumatic Otoscopy/Auroscopy

A pneumatic otoscope with a rubber suction bulb and tube is used to assess mobility of the tympanic membrane.
Pneumatic otoscopy is necessary in all cases of suspected acute otitis media to avoid over diagnosing “red ears”
[2]. In such cases, there is decreased mobility of the tympanic membrane if fluid accumulates in the middle ear

[3].

6.3. Tympanometry

Tympanometry can be used to identify an effusion but not inflammation [2]. Because of the compliance of the
cartilaginous canal of the infants, tympanometry is usually reserved for children over the age of 6 months [2].

7. Treatment
7.1. Acute Otitis Media

The treatment regimens for AOM are controversial and continuously changing likely due to the increasing pre-
valence of resistant organisms [2] [31] [32]. Accelerated patterns of bacterial resistance therefore, mandate an
evidence-based approach to managing otitis media. There is wide variation in the use of antibiotics among doc-
tors worldwide [33]. The recommended treatment duration for uncomplicated AOM is 5 - 7 days. Amoxicillin
has been the first line antibiotic for treating otitis media, even with a high prevalence of drug-resistant Strepto-
coccus pneumoniae, because resistance to B-lactam antibiotics, such as amoxicillin, develops as a stepwise
process.

Amoxicillin-clavulanate combination is an appropriate choice as a second-line antibiotic if a child is not res-
ponding to treatment after 72 hours on amoxicillin [2]. The addition of clavulanate to amoxicillin will broaden
the coverage while retaining efficacy against Streptococcus pneumoniae. Other appropriate choices include
erythromycin combined with a sulphonamide; trimethoprim-sulfamethoxazole, cefaclor, cefuroxime axetil or
cefixime [2] [14]. If the patient is allergic to the penicillins, the combination of oral erythromycin and sulfona-
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mides is an alternative. Combined trimethoprim-sulfamethoxazole can also be given to penicillin-sensitive indi-
viduals. A child that remains symptomatic for more than three days while on a second-line agent requires tym-
panocentesis to identify the causative pathogen. If a highly resistant pneumococcus is found or if tympanocente-
sis is not feasible, clindamycin or intramuscular ceftriaxone appears to the best third-line agents [2]. Recent stu-
dies have shown that short courses (2 - 3 days of antibiotic) at conventional or high doses are equally effective
in terms of resolution of symptoms and signs [34].

The role of antihistamine/decongestant in treating acute otitis media is controversial [30]. Other supportive
therapy, such as analgesics, antipyretics and local heat, are helpful. In patients with unusually severe earache,
myringotomy may be performed initially to provide immediate relief. All patients should be re-evaluated ap-
proximately two weeks after the institution of treatment, for some otoscopic evidence of resolution, such as a
decrease in inflammation and return of mobility of the tympanic membrane. Periodic follow-up is indicated for
patients who have had recurrent episodes.

7.2. Recurrent Otitis Media

Chemoprophylaxis or tympanostomy tubes are often recommended for recurrent acute otitis media [2] [35].
Immunization with the polyvalent pneumococcal vaccine may be effective in preventing recurrent acute otitis
media when given to children above 2 years [2] [25]. Adenoidectomy is another surgical option for preventing
recurrent acute otitis media but the benefit is short-lived, with significant morbidity and cost implication [2]
[36].

7.3. Otitis Media with Residual and Persistent Effusions

The main reason to treat otitis media with effusion is to avoid the adverse effect of prolonged conductive hear-
ing impairment on language development and academic functioning [2]. The management options include ob-
servation, antibiotics alone, and combination of antibiotic and corticosteroid therapy [2]. It is recommended that
ventilating tubes should be placed especially if condition is bilateral, and associated with considerable subjective
hearing loss [2] [36].

7.4. Chronic Suppurative Otitis Media

The successful treatment of chronic suppurative otitis media usually requires therapy with an antibiotic that
covers Pseudomonas and anaerobes, topically, orally or intravenously [2]. Topical treatment with quinolones for
14 days may be effective. It is very important to clean the ear canal by suction to allow penetration of drops, and
it is often useful to culture the secretions. When perforations fail to heal after 3 - 6 months, surgical repair may
be needed. Repair of the defect in the tympanic membrane is generally delayed until the child is older and eus-
tachian tube function has improved. Repair procedures include paper patch, fat myringoplasty, and tympanop-
lasty [2]. Tympanoplasty is generally deferred until age 7 to 9 years. When discharge does not respond to 2
weeks of aggressive therapy, mastoiditis, cholesteatoma, tuberculosis, or fungal infection should be suspected

[2].
8. Complications of Otitis Media

Complications of suppurative otitis media develop if infection spreads from the middle ear cleft to structures
from which this mucosa-lined space is usually separated by bone. The complications are generally classified into
2 main groups:

A. Intratemporal (within the confines of the temporal bone):

Hearing impairment: It is more pronounced and prolonged in chronic than acute suppurative otitis media.

Acute mastoiditis: Refers to the inflammation of the mucosal lining of antrum and the bony walls of the
mastoid air cell system. It follows acute suppurative otitis media; the determining factors being high virulence of
organisms or lowered resistance in the patient.

Petrositis results when the infection spreads from the middle ear and mastoid to the petrous part of temporal
bone. Diagnosis can be confirmed by x-rays (Towne’s and Stenver’s views) and computerized axial tomography
of the temporal bone [14] [37]. Labyrinthitis results if the infection progresses to involve the labyrinth [14].

Facial paralysis can occur as a complication of both acute and chronic otitis media. Facial nerve function

O,
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fully recovers if acute otitis media is controlled with systemic antibiotics. Myringotomy or cortical mastoidect-
omy may be required.

B. Intracranial complications of otitis media:

Collection of pus between the bone and dura may occur both in acute and chronic infections of the middle ear
giving rise to extradural abscess. Pus can also collect between the dura and arachnoid leading to subdural ab-
scess. Inflammation of the leptomeninges (pia and arachnoid) and of the cerebro-spinal fluid (CSF) can result in
meningitis [12]. Cerebral abscess is another serious complication of acute otitis media in children. It is often
associated with extradural abscess. Cerebellar abscess is a direct extension through the Trautmann’s triangle or
by retrograde thrombophlebitis. Generally, brain abscess is often associated with other complications, such as
extradural abscess, peri-sinus abscess, meningitis, sinus thrombosis and labyrinthitis. Thus, the clinical picture
may be overlapping.

Lateral sinus thrombophlebitis (sigmoid sinus thrombosis) is an inflammation of the inner wall of the lat-
eral venous sinus with formation of a thrombus and occurs as a complication of acute coalescent mastoiditis,
masked mastoiditis or chronic suppuration of middle ear and cholesteatoma.

Otitis hydrocephalus is characterized by raised intracranial pressure with normal cerebrospinal fluid findings
[14] [37]. Its pathogenesis is thought to result from thrombosis from the lateral sinus extending to the superior
sagittal sinus.

9, Conclusion

Otitis media continues to affect millions of children around the world annually with attendant complications.
High index of suspicion is required to ensure prompt diagnosis and treatment in order to drastically reduce the
incidence of complications.
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