
Otitis Media in Children: A Review 
A.Ashik Ahamed 

Student -BDS, Saveetha Dental College,Chennai 
Karpagam Krishnamoorthy 

Saveetha Dental College,Chennai 

INTRODUCTION 
Otitis media (OM) is one of the severe healthcare problems 
in the world because of the suffering it poses upon the 
patient and the family and also because of the economic 
burden it forces the health care system. Otitis media is 
defined as an inflammation of the middle ear, without 
having any specific aetiology or pathogenesis. Because, all 
sinuses of the temporal bone are contiguous, infection of 
the middle ear may also cause inflammation and infection 
in the other three regions of sinuses [1]. 
Otitis media is the inflammation of the mucous membrane 
of the middle ear which includes the middle ear cavity, 
mastoid air cells, mastoid antrum and the Eustachian tube 

[11]. If the inflammation is associated with a discharge from 
a perforation in the tympanic membrane, suppurative Otitis 
media results. It can be acute or chronic [12]. It is one of the 
most common infectious diseases of the childhood in the 
world [13]. 2 out of 3 children will have at least one episode 
of Otitis media before the third birthday [11]. Many 
prevalence rates of O. media have been documented in the 
world [14, 16]. Infants and young children are at a higher risk 
of developing Otitis media [13] [15]. OM is prevalent among 
children with cleft lip and palate and other craniofacial 
defects, and those from lower socio-economic status [13, 17].

Bacteria are the most important etiological agents in 
suppurative or discharging Otitis media [18] [19] [20]. The 
resistance to antibiotics is common, predisposing children 
to complications [21, 22] .  
The acute, sub acute, and chronic terms are used. Acute 
Otitis media (AOM) is an inflammation of the middle ear 
that presents with a rapid onset of symptoms and signs of 
up to three weeks duration. Chronic disease has many 
synonyms, including serous OM, glue ear, secretary OM, 
and implies middle ear fluid that has been present for three 
months or longer. The sub-acute term is in between. 
Recurring AOM is defined as three episodes within six 
months or four episodes within one year [1]. 

The Eustachian tube goes from the middle of ear in both 
sides to the back of the throat. The Eustachian tube drains 
fluid normally made in the middle part of the ear. If it 
becomes blocked, the fluid cannot be drained and would 
build up. This can lead to ear or even throat infection. Ear 
infections are common in infants and young children, 
because the Eustachian tubes become easily clogged. Ear 
infections may also occur in adults, although they are less 
common than in children.The difference in the shape of the 
Eustachian tube in the children and adult is shown in 
figure.1. 
Otitis media (OM) is a collective term for a group of 
inflammatory and infective conditions affecting the middle 
ear. Otitis media involves pathology of the middle ear and 
middle ear mucosa. Otitis media is one of the leading 
causes of healthcare visits and the complications of OM are 
important causes of preventable hearing loss [23] [24]. 
There are various types. These include AOM, OME, 
chronic suppurative Otitis media (CSOM). These are 
described as a distinct diseases but there is some degree of 
relation between the types. The OM may be a combination 
of diseases: 
Acute Otitis media (AOM )is acute inflammation of the 
middle ear which may be caused by various types of 
infectious microorganisms such as bacteria, viruses, etc. A 
subtype of AOM is acute suppurative OM, characterised by 
the presence of pus in the middle ear. 
Otitis media with effusion (OME) is a chronic condition 
without acute incidence, which follows a slowly resolving 
AOM. There is an effusion of glue like fluid in the absence 
of signs and symptoms of acute inflammation.  
Chronic suppurative Otitis media (CSOM) is a chronic 
suppurative middle ear inflammation, usually with a 
perforated tympanic membrane. 
Most children with acute condition experience a self-
limiting episode. A few will have problems and may 
require referral. 
This review suggests the clinical features, sequelae and the 
management of childhood Otitis media. 

METHODS AND MATERIALS 
Google and Pub Med and certain journals were searched for 
articles on Otitis media and children. Search was restricted 
to English language, and used the following searches in 
Google: 
Otitis media in children and Otitis media in paediatrics and 
Otitis media and clinical features, Otitis media and 
epidemiology or complications or sequelae, determinants 
and causative organisms or causes, Otitis media at very 
young age, incidence and prevalence, challenges or 
management and treatment.Overall, from various articles , 
only 15 were selected and researched. The references were 
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inspected and included for related relevant articles. These 
were selected, analysed and reviewed. 
Clinical Features 
Predisposing factors: 
o Smoking and wood smoke [12] [31] [32] [33] 
o Upper respiratory tract infections [29] [34] 
o Day care attendance [29] [31] [32] [35] [36] 
o Familial conditions [37]-[40] 
o Overcrowding [41] 
o Short duration of breast-feeding and bottle feeding [12] 
o Use of pacifiers and presence of digit sucking [33] 
o Cleft palate, Down syndrome and other similar defects 

[13] 
o Measles, pertussis, tuberculosis and 

immunosuppression [42] [43] 
Symptoms: Acute Otitis Media usually presents with 
sudden onset of symptoms such as Malaise, pain, irritability, 
crying, restlessness, rhinorrhoea, fever, vomiting. 
Signs: OME on examination may reveal high temperature, 
a reddish yellow or cloudy tympanic membrane, air-fluid 
level behind the tympanic membrane, bulging of the 
tympanic membrane, discharge in the ear canal after the 
perforation of the tympanic membrane and the pinna may 
be red. 
Children below 6 months may display non-specific 
symptoms. Perforation of the eardrum relieves pain. 
Otitis media with effusion generally follows AOM. OME in 
patient includes any of the following symptoms: Hearing 
loss, tinnitus, vertigo, and otalgia. 
 
Sequelae 
Otitis media is a general term for all types of inflammation 
of the middle ear [24] [25]. Acute Otitis media (AOM) is 
characterised by the sudden onset of symptoms or signs of 
acute inflammation. It is frequently preceded by an upper 
respiratory symptoms [24] [25]. The Chronic suppurative 
Otitis media (CSOM) is defined as a persistent 
inflammatory condition associated with a perforated 
tympanic membrane, discharging pus for more than 6 
weeks [26]. Hearing impairment is the partial or total 
inability to hear sound in one or both ears [27]. Conductive 
hearing loss (CHL) is the partial or total inability to hear 
sound in one or both ears because of some mechanical 
problem in the external or middle ear. The fluid 
accumulated due to the obstruction in the middle ear can 
cause CHL [27]. Sensorineural hearing loss (SNHL) is the 
partial or total inability to hear sound in one or both ears 
resulting from a damage to the inner ear. It occurs when the 
cilia that transmit sound through the ear are injured. This 
sensorineural type of hearing loss is sometimes called to be 
nerve damage, but this is not accurate [27]. WHO defines 
disabling hearing impairment as having permanent unaided 
hearing threshold in the better ear of more than 30 dB in 
children aged up to 15 years, or more than 40 dB in adults 
at frequencies of 0.5, 1, 2, and 4 kHz [28]. 
Complications of CSOM occur if infection spreads from 
the middle ear to other regions. The complications are 
generally classified into 2 types:  
1. Intratemporal (within the temporal bone):  
o Hearing impairment is more prolonged and 

pronounced in chronic than acute Otitis media with 
suppuration. 

o Petrositis occurs when the infection spreads from the 
middle ear and mastoid to the petrous part of temporal 
bone. The diagnosis can be done by x-rays (Towne’s 
and Stenver’s method) and CAT of temporal bone [29] 

[30]. 
o Acute mastoiditis may result which is the inflammation 

of the mucosal lining of the mastoid air cell system. 
AM usually follows acute suppurative Otitis media.  

o Labyrinthitis occurs if the infection spreads to the 
labyrinth [29].  

o Facial paralysis results as a complication of acute and 
chronic Otitis media. Facial nerve function completely 
convalesces if acute Otitis media is controlled with 
systemic antibiotics. Survival interventions like 
Myringotomy or cortical mastoidectomy may be 
needed. 

2. Intracranial complications of Otitis media:  
o Collection of pus between the bone and dura mater 

may occur which would result in extradural abscesses. 
Pus can also get collected between the Dura and 
arachnoid mater leading to subdural abscess.  

o Inflammation of the space between pia and arachnoid 
and of the cerebrospinal fluid can result in meningitis 
[22]. Cerebral abscess is another complication 
associated with extradural abscess. The Cerebellar 
abscess is another complication. Generally, brain 
abscess is associated with other complications, such 
as extradural abscess, meningitis, peri-sinus abscess, 
labyrinthitis, sinus thrombosis. 

o Lateral sinus (sigmoid sinus) thrombophlebitis is the 
inflammation of the inner wall of the lateral venous 
sinus along with the formation of thrombus. 
Hydrocephalus due to Otitis is characterised by 
increased intracranial pressure with normal 
cerebrospinal fluid findings [29] [30]. Its origin may be 
from thrombosis from the lateral sinus leading to the 
superior sagittal sinus. 

 
DIAGNOSIS 

Auroscopy/otoscopy: 
An otoscope with a good bulb and a good power source, 
and the tympanic membrane which is not occluded by 
cerumen, are necessary to make the correct diagnosis of 
Otitis media [29] [41]. The discharge may be serous, 
serosanguineous or mucopurulent [52]. Removing cerumen 
and crying can cause erythema of the eardrum; therefore 
solely erythema of the tympanic membrane should not be 
the basis for the diagnosis of AOM [53]. In OME, Otoscopic 
findings include air-fluid levels and clear or tawny ear fluid 
and can be associated with negative ear pressure [12]. In 
CSOM, visualisation of the tympanic membrane would 
reveal perforation. If the perforation is wide, the condition 
of the middle ear mucosa can be assessed easily. Also 
polyps, crusts, discharge may be seen and identified [52]. 
Pneumatic otoscopy/auroscopy: 
A pneumatic otoscope has a rubber suction bulb and tube 
which is used to examine mobility of the tympanic 
membrane. Pneumatic Otoscopy is helpful in correct 
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diagnosis of AOM from “red ears”[12]. If the fluid 
accumulates in the middle ear, there will be decreased 
mobility of the tympanic membrane and bulging of the TM 
can be seen [13]. 
Tympanometry: 
Tympanometry can identify an effusion but not 
inflammation [12]. As there is compliance in the 
cartilaginous canal of the infants, tympanometry is mostly 
used for children over the age of 6 months [12]. 
 

MANAGEMENT AND TREATMENT 
Prevention: 
Medical strategies to prevent OM include immunological 
interventions, the elimination of risk factors for AOM, and 
antibiotic prophylaxis i.e.,vaccinations. The surgical 
strategies to prevent recurrent OM include prophylactic 
myringotomy and Tympanostomy tube insertion. 
 

Elimination of risk factors: 
The risk factors include daycare attendance, secondary 
exposure to tobacco smoke, pacifier use, and breastfeeding 
for less than 3 months. Exposure to the passive smoke is a 
major risk factor for respiratory tract infections, including 
Otitis media, due to the pathological and physiological 
changes in the respiratory tract. As a result, there is an 
increased incidence of placement of tympanostomy tubes 
(TT), incidence of chronic and recurrent OM, and otorrhea 
in children whose mothers smoked [23]. 
In February 2013, the American Academy of Paediatrics 
(AAP) and the American Academy of Family Practice 
(AAFP) published updated guidelines for the medical 
management of AOM [23] [59]. Their recommendations are 
summarised as follows: 
AOM management should include pain assessment and 
treatment. Antibiotics should be prescribed for severe AOM 
in children aged at least 6 months and for nonsevere, 
bilateral AOM in children aged 6-23 months. The decision 
should be jointly made with the parents for unilateral, 
nonsevere AOM in children aged 6-23 months or nonsevere 
AOM in older children which may be managed either with 
antibiotics or with close follow-up and withholding 
antibiotics unless the child worsens or does not improve 
within 48-72 hours of onset of the symptoms. Amoxicillin 
is the antibiotic of choice, but it should not be administered 
if the child received it within 30 days, and if the child has 
concurrent purulent conjunctivitis, or is allergic to 
penicillin; therefore, in such cases, clinicians should 
prescribe an antibiotic with additional beta-lactamase 
coverage. 
Clinicians should revaluate a child whose symptoms have 
gone worse or not responded to the initial antibiotic 
treatment within 48-72 hours and change treatment if 
indicated. If the children have recurrent AOM, 
tympanostomy tubes (TTs), but not prophylactic antibiotics, 
may be indicated to reduce the frequency of AOM episodes. 
They should recommend pneumococcal conjugate vaccine 
and influenza vaccine yearly to all children according to 
updated schedules. They should encourage exclusive 
breastfeeding for 6 months or longer. 
In February 2016, the American Academy of 
Otolaryngology–Head and Neck Surgery Foundation, the 

AAP, and the AAFP issued the following updated 
guidelines for OME [29] [60]: 
The clinician should perform pneumatic Otoscopy to 
evaluate for OME in a child with otalgia, hearing loss, or 
both. If the diagnosis is uncertain after performing 
pneumatic Otoscopy clinicians should get tympanometry in 
children with suspected OME. For OME, the clinicians 
should evaluate at-risk children at the time of diagnosis of 
an at-risk condition and also at 12 to 18 months of age if 
diagnosed as the children are at risk prior to this time. The 
children should not be routinely screened for OME, as they 
are not at risk and do not have symptoms that may be 
attributable to OME. The clinicians should manage the 
child with OME who is not at risk with watchful waiting 
for 3 months from the date of effusion onset if known or 3 
months from the date of diagnosis if onset is unknown. 
They should recommend against using intranasal steroids or 
systemic steroids and systemic antibiotics for treating OME. 
They should recommend against using antihistamines, 
decongestants, or both for treating OME. They should get 
an appropriate hearing test if OME persists for 3 months or 
longer or for OME of any duration in an at-risk child. 
Clinicians should revaluate, at 3- to 6-month intervals, the 
children with chronic OME until the effusion is no longer 
present. If significant hearing loss is identified, structural 
abnormalities of the eardrum or middle ear are suspects. 
They should recommend tympanostomy tubes when 
surgery is performed for OME in a child younger than 4 
years. But the adenoidectomy should not be performed 
unless a distinct indication such as nasal obstruction, 
chronic adenoiditis exist other than OME. The physicians 
should recommend tympanostomy tubes, adenoidectomy, 
or both when surgery is performed for OME in a child aged 
4 years or older. 
 

Surgical care: 
It is needed to assess surgical management for AOM and 
OME with medical treatment. Early surgical interventions 
may be performed by primary care providers, but more 
invasive procedures (e.g., myringotomy, TT insertion, and 
adenoidectomy) require an otolaryngologist. If the patients 
have the Intratemporal or intracranial complications of OM, 
surgery is crucial. Some patient populations, such as those 
with cleft palate, Down syndrome, or other craniofacial 
abnormalities, may require early surgical intervention to 
prevent OM. 
 

Tympanocentesis: 
The indications for tympanocentesis are OM in patients 
who have severe otalgia, who are seriously ill, or who 
appear toxic, who shows no response or reduced response 
to antimicrobial therapy, who has onset of AOM even after 
receiving antimicrobial therapy, who has OM associated 
with a confirmed or potential suppurative complication,and 
also OM in a newborn, sick neonate, or patient who is 
immunologically deficient. 
 

Tympanostomy tubes: 
In July 2013, the American Academy of Otolaryngology–
Head and Neck Surgery Foundation (AAO-HNSF) issued 
the first evidence-based, multidisciplinary clinical practice 
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guideline on the use of TTs in children aged 6 months to 12 
years who have OM.[61][62] Guideline recommendations 
include the following: 
Many children with OME get better, especially when 
effusion is present for less than 3 months. Age-appropriate 
hearing evaluation is needed to be done before surgery and 
for all children with persistent OME lasting 3 or more 
months. Clinicians should offer TTs to children with 
impaired hearing and bilateral OME for 3 or more months. 
They may perform TT placement in children with unilateral 
or bilateral OME lasting 3 or more months and associated 
symptoms, such as vestibular symptoms, school or 
behavioural problems, ear discomfort, or lowered quality of 
life. Children with recurrent acute OM without MEE 
(middle ear effusion) should not undergo TT placement. TT 
placement could be done for children with MEE to prevent 
probable future AOM episodes and to facilitate treatment of 
AOM with ear drops instead of oral antibiotics. If the 
unilateral or bilateral OME is not likely resolving quickly, 
children at risk for developmental difficulties (including 
those with permanent hearing loss; speech, language, or 
developmental delay or disorder; autism spectrum disorder; 
Down syndrome; craniofacial disorders; or cleft palate) 
may benefit from TTs. Children with TTs who develop ear 
infections, including uncomplicated acute TT otorrhea, 
should be treated with topical antibiotic ear drops [63] rather 
than systemic antibiotics. Children with TTs can usually 
swim or bath without specific precautions such as earplugs 
or headbands. 
The advantage of adenoidectomy, tonsillectomy, to treat 
patients with OM has produced wide discussion and 
research, though the benefits are controversial. Current 
literature supports the following recommendations from 
Bluestone [64]: 
 Myringotomy and TT placement are the initial surgical 
techniques (withhold adenoidectomy unless the patient has 
a nasal obstruction); some experts’ advice simultaneous 
adenoidectomy in patients older than 3 years because this 
has improved Eustachian tube (ET) function. The repeat 
surgery includes Myringotomy, with or without TT 
placement, and adenoidectomy. 
If  indications such as recurrent tonsillitis, pharyngeal 
obstruction are present, tonsillectomy could be performed 
concurrently with surgery for OM. 
Myringotomy and TT placement are necessary in most 
children with cleft palate because of inborn ET dysfunction 
(ETD) and increased risk of OM. In patients who also have 
a cleft lip, the TT may be placed at the time of lip repair 
prior to palate repair. TT placement or replacement at the 
time of palate repair is needed to be considered. 
 

CONCLUSION 
As we see that many studies and researches have shown 
that the Otitis media is the leading cause of the preventable 
hearing impairment, we are in greater need to find a way to 
prevent such causes. 
Infants are at higher risk of sequelae from suppurative 
AOM. Middle ear pathogens include group B streptococcus, 
enteric bacteria, and C. trachomatis [65]. Febrile neonates 
with AOM should have a sepsis investigation [65]. 

Amoxicillin is acceptable for infants older than two weeks 
with upper respiratory tract infection and AOM [66]. 
Adults with new unilateral, chronic AOM or OME should 
receive investigation to rule out a serious underlying 
condition, such as mechanical obstruction, which may be 
caused by nasopharyngeal carcinoma. They may be caused 
by Eustachian tube dysfunction from an upper respiratory 
tract infection. Adults with chronic AOM or OME should 
be referred to an otolaryngologist. 
Acute Otitis media (AOM) is a common condition and a 
leading cause of health care visits and antibiotic 
prescription [2]. Studies in developed countries show that by 
the third year 80% of children would have experienced at 
least one episode of AOM [3, 4] and 40% would have six or 
more recurrences by seventh year [5]. The burden of AOM 
varies substantially, the main differences residing in the 
frequency of suppurative complications such as meningitis 
and mastoiditis and of sequelae such as hearing loss due to 
chronic suppurative Otitis media (CSOM) [2,4]. CSOM is an 
important cause of preventable hearing loss, particularly in 
the developing world [6], and a reason of serious concern in 
children because it may have effects on early 
communication, language development, psychosocial and 
cognitive development, auditory processing and educational 
progress and achievement [7].  
In developed countries, hearing loss is the third most 
prevalent chronic condition in older adults after 
hypertension and arthropathy [8, 9]. There is less information 
on the adult population of less industrialised countries [6]. 
The members of the Expert Group of the Global Burden of 
Diseases and Injuries and Infections and Risk Factors and 
certain specialists from various universities in the USA 
estimated the global burden of Otitis media for all ages for 
all of the 21 WHO regional areas [10]. 
In a survey, 354 children who visited a physician for acute 
respiratory illness, fever, ear ache, and crying were present 
frequently (90%) with AOM [44] [45]. These symptoms were 
prominent among children without AOM (72%). Other 
symptoms of upper respiratory infection, such as cough and 
nasal discharge accompany AOM and are nonspecific. 
Clinical history alone is poor predictor of the presence of 
AOM [44]. The presence of MEE is commonly confirmed 
with the use of pneumatic Otoscopy [46] but can be 
supplemented by tympanometry [47] and acoustic 
reflectometry [48] [49] [50] [51]. The tympanic membrane with 
inflammatory changes and with the identification of an 
MEE is the diagnostic criteria with certainty.  
The FDA has approved many antibiotics to treat Otitis 
media. Other clinicians suggest administering 
corticosteroids combining with a beta-lactam stabilising 
antibiotic. 
Hence, the clinician should confirm the diagnosis by 
history of acute onset, signs of MEE, and evaluate and 
arrive at the correct diagnosis. The management should 
include the assessment of pain. Observation should be done 
if the antibiotics are not used in uncomplicated cases. If 
needed, Amoxicillin may be used for children. Clinicians 
should encourage the reduction of risk factors. Clinicians 
should consider referral if the OM persists for 3 or more 
months. 
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