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ANNOTATION
Abstract: This review presents various views on the etiopathogenesis of otitis media with effusion
in children. The material for this review was scientific publications on this topic, published over the
past 10 years in the E-library and PubMed databases. The review showed that the pathogenesis of
otitis media with effusion has several options for the development of the inflammatory process in the
middle ear, which requires careful research and correct diagnosis.
Key words: otitis media with effusion, childhood, etiology, pathogenesis
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BOJIAJIAPJIA DKCCYJATUB OTUTHUHI DTUONATOTI'EHE3U/JIA 1OJI3APH
MACAJUIAJIAP
AHHOTAIUA
Ymby mapxga Oonanapia S5KCCyJaTHB OTUTHUHI ATHUONATOIEHE3Ura TYpJM Hazapiap
KEeNTUpUIrad. Ymoly MIapXHUHI aCOCHMHM 3KccynaTuB OTHT Map3ycuna E-library Ba PubMed
6azanapuaa oxupru 10 w1 MobaliHuIa YOI ATUITAH MMM Hampiap Tamkui Kwiay. Hapx nryHu
KYpCaTIUKH, 3KCCYJaTUB OTUT MATOT€HE3H YpTa KyJIOK/a SUUIUFIaHUL )KapaéHU PUBOKIAHUILIMHUHT
Oup Heuda maKuiapu MaBxyz O0Yan0, yyKyp TEKIIUPHII Ba aHUK TAIIXUC KYHHUIIHU Tajiad KUIaau.
KaymnT cy3nap: skccynaTuB OTUT, 6onnanap, 3TUOJIOTHsl, TATOI€HE3.

Inflammatory diseases of the middle ear make up the main part of the ENT pathology system.
According to statistics, their prevalence is on average 30 cases per 1000 population and there is no
trend towards a decrease in this indicator [1, 6, 12]. ESP is a chronic inflammatory process
characterized by the accumulation of exudate in the middle ear with an intact tympanic membrane
without symptoms or signs of acute infection [4, 10]. Histologically, the inflammatory process is
manifested by the degeneration of the columnar epithelium into secretory epithelium with an increase
in goblet cells [6, 9, 14].

In children, during the first five years of life, otitis media is very often diagnosed. At the same
time, it was determined that up to 90% of children by the age of four had at least one episode of
exudative otitis media, accompanied by hearing loss [3]. The absence of clear clinical manifestations
complicates the task of assessing the true prevalence of ESP, but according to some data, in the first
year of life, more than 50% of children suffer from this disease and more than 60% in the second year
of life [8].

The purpose of this review is to study different views on the etiopathogenesis of exudative
otitis media in children.

The material for this review was scientific publications on this topic, published over the past
10 years in the E-library and PubMed databases.

Results of this review. In the UK, a large-scale study was carried out, during which it was
found that the sex of the child does not matter in the incidence of ESP, but a decrease in the incidence
was noted with increasing age of the child [12]. There was also a correlation between the frequency
of visits to doctors with ESP in the autumn and winter periods. The onset of otitis media has been
associated most often with viral or bacterial infections of the upper respiratory tract. ESO is called
"silent" otitis media for its often asymptomatic course. The peculiarity of the asymptomatic course is
important for infants and toddlers, since the absence of symptoms of acute inflammation leads to a
late diagnosis. Often, young children draw attention to themselves after a significant hearing
impairment and the presence of speech disorders [2].

Many authors have noted the socio-economic importance of the ESS. The total cost of diagnostics
and treatment is up to several billion US dollars annually [14]. In England and Wales, the NHS costs tens
of millions of dollars for surgical treatment of ESP [3]. Thus, it is reported that worldwide from 65 to 330
million children suffer from the chronic form of ESO, 60% of whom have a significant hearing loss and
there is a need for drainage of the tympanic cavity [5].

The ESP transferred at an early age affects the pneumatization of the mastoid process, and the
reduction in the size of the cellular system of the mastoid process is a consequence of the ESP, and not its
cause [11]. In children with a poorly developed mastoid cell system, with the slightest violation of the
patency of the auditory tube, favorable conditions arise for the formation of effusion in the tympanic

202



BUOMELVILIAHA BA AMATIMET XVPHATIA | YVPHAN BUIOMEC/LIHbI A TPAKTUAKIA | JOURNAL OF BIOMEDICINE AND PRACTICE Vet | 2022

cavity. When performing CT of the temporal bones, it is possible to detect liquid contents in the tympanic
cavity, antrum, as well as in the cells of the mastoid process, impaired pneumatization of the auditory
tube, as a rule, in the absence of destructive changes [8].

Hearing impairment, as a consequence of the transferred ESP, can, in turn, affect the child's
behavior, his speech and the learning process at school, as well as lead to social maladjustment [10].

ESO is closely related to acute otitis media: children with exudative otitis media are prone to
frequent development of acute otitis media [3]. Long-term existence of ESP can lead to the development
of vestibular disorders [13]. Despite the likelihood of spontaneous improvement, severe and prolonged
cases of the disease cause changes in the middle ear, such as atrophy, retraction and atelectasis, adhesive
otitis media, cholesteatoma [10]. The presence of retraction pockets (RC) of the tympanic membrane in a
child is undoubtedly a risk factor for the development of cholesteatoma and chronic purulent pathology
of the middle ear [9].

With prolonged tubular dysfunction and the absence of perforation of the tympanic membrane,
the morphological outcome of ESO is tympanofibrosis [6].

The group of these diseases is clinically and prognostically diverse. At the same time, there is
a clear relationship and continuity in the course and outcomes between acute otitis media, acute
purulent otitis media, chronic purulent otitis media, adhesive otitis media and tympanosclerosis [3].
ESP stands alone in the system of inflammatory diseases of the middle ear. There are various ideas
about the reasons for its development. It is believed that ESP has only a part of the causes of
development characteristic of acute otitis media [4]. The relationship of ESP is most clearly traced
only with adhesive otitis media and tympanosclerosis, as a variant of the outcome of the disease, in
addition to recovery [11]. However, there is information about the significance of the mucosal form
of the ESP in the formation of chronic suppurative otitis media [3].

Exudative otitis media is a polyetiologic disease [1]. Among the causes of ESP, infectious,
biological, physical and chemical factors are distinguished. The first group includes acute respiratory
viral infections, as well as bacterial and fungal infections. Among physical factors, changes in
barometric pressure prevail [5], among chemical factors - gastroesophageal reflux [7], among
biological factors - hyperplasia of the pharyngeal and palatine tonsils, deformation of the nasal septum
and nasopharyngeal tumors. With a combination of these factors, the development of ESP is most
likely.

The most common cause of ESP in children is acute respiratory viral infections, the second
most common cause is acute otitis media, especially if its causative agent was Haemophilus
influenzae type b [9]. Pathology of the intranasal structures, as well as IgE-mediated allergic
inflammation, are not the main etiological factors of ESP, but they aggravate the resulting dysfunction
of the auditory tube [12].

Viral infections play a significant role in the formation of acute and chronic pathology of ENT
organs [6]. This dependence is especially clearly traced in childhood and is due, among other things,
to the anatomical and physiological characteristics of the child, as well as the immunosuppressive
effect of the viral agent, which is much more often realized in the child's body due to the greater
vulnerability of its immune system [10].

Among viral infections, the Epstein-Barr virus (EBV) deserves special attention. EBV is a
DNA-containing y-herpesvirus of the fourth type, possessing lymphotropicity, affecting mainly B-
lymphocytes, but also epithelial cells of the nasopharynx, T-lymphocytes, macrophages and
neutrophils [2]. The effect of the virus on the body leads to the formation of an immunodeficiency
state. EBV, affecting the lymphoid system of the child's body, can contribute to the formation of not
only acute or chronic pathology of the lymphopharyngeal ring organs (adenoiditis and tonsillitis), but
also the development of conditions when, against the background of primary infection or prolonged
persistence of EBV, contributing to the development or aggravation of secondary immune deficiency,
and due to damage to the lymphoid apparatus and epithelium of the upper respiratory tract, a recurrent,
persistent course of ESO is triggered, which is difficult to treat [4].

According to some authors, bacteria are found in the exudate in approximately 33% of children
with ESP [12]. The three most common bacterial pathogens isolated from ESR exudates —
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Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis — colonize the
nasopharynx from infancy and are considered part of the normal flora [7]. Like other opportunistic
bacterial flora colonizing the nasopharynx, these bacteria do not cause any symptoms as long as there
is no change in the nasopharyngeal environment [5]. Viral agents play a significant role in the
pathogenesis of the ESP, causing inflammation in the nasopharynx, changes in bacterial adhesion and
colonization and dysfunction of the auditory tube, which is a natural barrier preventing the
colonization of the middle ear cavity by bacteria from the nasopharynx [5]. Some authors found
fungal flora in the exudate of patients with ESP in 100% of cases [14].

It has long been noted that the presence of allergies can contribute to the development of ESP. Edema of
the nasopharyngeal mucosa can cause blockage of the auditory tube orifice, resulting in increased susceptibility
to upper respiratory tract infections and local inflammation [8]. The relationship between ESP and atopic
conditions, including allergic rhinitis (AR), has been proven. The prevalence of allergic thinitis n patients with
chronic or recurrent ESR ranges from 24% to 89% [11].

The epidemiological relationship between ESP and AR has been demonstrated in numerous studies [9].
In these studies, it was shown that the prevalence of AR among patients with chronic or recurrent ESR is higher
than in the same age group in the control group - 24%> and 89%>, respectively [1]. In a cross-sectional study of
foreign scientists [ 7] reported 89% prevalence of AR (defined as two signs of AR or one sign with apositive skin
test or with the presence of nasal eosinophilia) among 209 children aged 3-8 years diagnosed with ESO; 83%
had a family history of atopy [4]. In another study, which included a group of healthy children, thepercentage of
children with AR among the group with ESP [5] was significantly higher than in the control group (11/200) [11].
Some studies have shown that the incidence of IgE-mediated allergy to household and food allergens is
significantly higher in children with ESP [7].

Among 45 patients who underwent tympanostomy tube placement during ESO, adenotomy for
hypertrophy of adenoid vegetation, 11 (24%) were found to have atopy by skin test [5]. Allergy skin tests
performed on children with chronic ESR in a randomized controlled trial to assess the efficacy of systemic
steroids were positive in 51 of 122 patients (41,8%). Of these, 22% of the samples were positive for house dust
mites, 13,9% for dog / cat hair, 13,1% for Aspergillus spores, 10,7% for grass, 9,8%) for cockroaches and 9%
for ragweed [14].

The genetic factor also has a significant impact on the risk of developing ESP [7]. This has been confirmed
in large-scale double studies of families with children prone to otitis media. Several case-control studies have
assessed the polymorphisms of genes involved in inflammatory processes at risk of developing otitis media. In
the United States, a study was conducted that assessed the incidence of acute otitis media and ESO in 168 pairs
of twins [3]. Among these couples, of which one or two children had ESP by the end of the second year of life,
heritability was 73% without a statistical difference between boys and girls. Heritability persisted in 140 twins
for the next three years [9].

Many studies provide strong evidence that otitis media is a multifactorial disease with a
significant genetic component, and success largely depends on the identification of genomic regions
and the desired genes [4]. This information makes it possible to more accurately understand the
pathogenesis of ESP. The discovery of risk alleles could be used in screening and be useful in effective
prevention and treatment of children.

It should also not be overlooked that one of the possible predisposing factors for the development
of chronic and recurrent ESR in children is irrational antibiotic therapy [1].

There are several reasons why ESO is more common in childhood. First, the anatomical features
of the structure of the ear in children predispose to the development of this disease:

» the auditory tube is shorter, wider and more horizontal than in adults;

* in the middle ear of newborns and infants, instead of a smooth, thin mucous membrane and air,
there is a special myxoid tissue, which is a favorable environment for the development of
microorganisms [7];

Secondly, the lower body resistance in childhood is also a predisposing factor [12]. Children are
more prone to common infectious diseases, which can be complicated by otitis media. Thirdly,
children often have hypertrophy of the pharyngeal tonsil, while acute tonsillitis and adenoiditis
contribute to the onset and protracted course of otitis media [14].
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Exudative otitis media is one of the most common inflammatory diseases of the middle ear [5].
It is generally accepted that this pathology is most typical for pediatric patients [9]. However, the data
of world statistics of recent years indicate an increase in the share of ESP in the structure of ENT
pathology in the adult population [11].

Initially, the etiology and pathogenesis of ESP were not considered in the context of age
characteristics. The causes of the disease in children and adults were considered the same. This is the
reason for the generally accepted opinion about the dominant role of tubular dysfunction in the system
of established causes [5]. The diversity of the clinical picture of the disease, the often unsatisfactory
result of treatment, and a high percentage of relapses have led to the need for a deeper study of the
etiological aspects of ESO in adults. As a result of studies carried out in recent years, the opinion about
the monoetiology of the disease has changed. A number of possible causes of ESP and variants of the
course of the disease have been identified, depending on their combination and prevalence [9]. The
understanding of the significance of tubal dysfunction in this pathology has expanded. If previously
only a violation of the ventilation function of the auditory tube was taken into account, then in many
works of recent years data on the existing violation of the drainage function are given [10].

The most common theories for the development of ESP are ‘“hydrops from vacuum”,
“inflammatory” and “secretory” theories [3]. According to the theory "hydrops from vacuum"
(Hydrops ex vacuo), the basis of the disease is negative intratympanic pressure, which causes an
increase in the permeability of the vascular wall. [1]. Supporters of this theory call the disease under
consideration "hydrops of the middle ear", “serotympanum”, “sterile otitis media”, etc. [8]. Changes
in the ventilation conditions of the tympanic cavity due to external or internal obstruction of the CT
leads to a decrease in intratympanic pressure, which often leads to extravasation of serum through the
wall of the capillaries of the mucous membrane [10]. Some researches [7] showed that a decrease in
intratympanic pressure even up to - 40 mm of water. Art. it is enough for the liquid part of the blood
to sweat out through the capillary wall [11]. When studying the function of gas exchange in the middle
ear cavity between the cavity itself and the vessels of the mucous membrane, it was shown that an
increase in the total pressure of the cavity occurs due to the diffusion of CO, from the vessels, and a
decrease is due to the diffusion of O, from the cavity. With the development of negative pressure in
the middle ear cavity, retraction of the tympanic membrane occurs, the formation of transudate and
inhibition of mucociliary transport [6].

At rest, the ST is in a collapsed state [3]. When the muscles contract (the muscle that lifts the
soft palate; the muscle that stretches the soft palate), the CT opens. The main role in the opening of
the lumen of the CT is given to the muscle that stretches the soft palate. Consequently, a disturbance
in the work of this muscle group is also the cause of the development of ST dysfunction [1].

Insufficient ventilation of the middle ear cavity provokes significant morphological changes in
the mucous membrane: its thinning, lymphocytic infiltration, an increase in the number of goblet
cells, a decrease in the number of cilia on the ciliated epithelium and a decrease in mucociliary
transport, as well as the formation of granulation tissue and cholesterol cysts [9].

Disorders of nasal breathing due to congenital narrowness of the nasal passages, curvature of
the nasal septum, hyperplasia of the mucous membrane of the nasal concha, ozena, cicatricial changes
in the nasopharynx arising after adenotomy, syphilis, diphtheria and tuberculosis also lead to impaired
ventilation of the tympanic cavity [2]. However, to date, there is no evidence that auditory tube
dysfunction is always the root cause of the appearance of ESP.

Since the lining of the auditory tube mucosa borders the nasopharynx, allergic reactions such as AR can
cause inflammation and edema in this area, leading to obstruction of CT, in the same way as in the nasal
mucosa, that is, through the induced allergen-mediated inflammatory mediators (histamine, leukotrienes and
prostaglandins) produced by mast cells and other inflammatory cells [13]. In addition, it has been hypothesized
that a decrease in the size of the cavity in the inflamed ST may interfere with mucociliary function, thus
delaying the resolution of acute inflammation with exudate in the middle ear, leading to chronic ESO[7, 14].

The “inflammatory” theory explains the formation of exudate in the tympanic cavity by inflammatory
changes in the mucous membrane of the middle ear, in connection with which the terms “exudative otitis
media” and “non-suppurative otitis media” appeared [6]. Supporters of this theory believe that ESP is a
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consequence of the development of inflammatory changes in the mucous membrane of the respiratory tract of
bacterial or viral etiology [9]. Infection from the nasal cavity spreads to the auditory tube and then to the
mucoperiost of the tympanic cavity. An inflammatory reaction occurs, accompanied by edema, impaired
capillary permeability and the formation of exudate. The exudate contains neutrophils [3] and prostaglandins
[11], which confirms its inflammatory nature.

Thus, the problem of ESP in children has been covered in a fairly large number of works. They reveal

the unity of views on the etiology and pathogenesis of the disease, developed diagnostic criteria and identified
the main approaches to the treatment and rehabilitation of patients. Information about ESP in adults is
contradictory, there is no consensus about the reasons for its occurrence.
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