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ABSTRACT

Adenoids (nasopharyngeal tonsils), being part of
Waldeyer’s ring, are masses of lymphoid tissues located
at the junction of the roof and the posterior wall of the
nasopharynx. Adenoids play an important role in the
development of the immune system and serve as a
defence against infections, being the first organs that
come into contact with respiratory and digestive antigens.
The causes of adenoid hypertrophy are not fully known.
They are most likely associated with aberrant immune
reactions, infections, environmental exposures and
hormonal or genetic factors. The aim of this review is to
summarise the current knowledge of adenoid hypertrophy
in children and associated diseases. Adenoid hypertrophy
has many clinical manifestations that are frequent in the
paediatric population and is accompanied by various
comorbidities.

INTRODUCTION

Waldeyer’s lymphatic ring is collectively
composed of lymphoid tissue in the pharynx.
The ring consists of the following four struc-
tures: adenoid, the tubal tonsils around the
openings of eustachian tubes, the palatine
tonsils (located between the anterior and
posterior tonsillar pillars) and the lingual
tonsils, located along the base of the tongue
adjacent to the palatine tonsils at glosso-
tonsillar sulcus' 2 (figure 1). The adenoid
(also known as the nasopharyngeal tonsil) is
centrally located in the nasopharynx attached
to the area bordering the roof and the poste-
rior wall of the nasopharynx. It lies postero-
superior to the border with the posterior
nasal apertures (choanae) and to the side of
lymphoid clusters located around the naso-
pharyngeal orifices of the eustachian tube.’
In 1661, the German anatomist Conrad Victor
Schneider described this anatomical struc-
ture for the first time, which is now called
the adenoid. However, the term ‘adenoid
vegetations’ was not introduced until 1868 by
the Danish physician Meyer. Meyer described
these adenoid vegetations in an original
research paper as ‘soft tumour masses of the
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nasopharynx that fill the room above the soft
palate’.* He also realised the relationship
between nasal obstruction, mouth breathing,
snoring, hearing impairment and adenoid
hypertrophy (AH). Additionally, Meyer
proposed a method of surgically treating
adenoid hyperplasia by using a special knife
inserted through the anterior nostrils into the
nasopharynx.”

ANATOMY AND PHYSIOLOGY OF THE ADENOIDS
The adenoid develops relatively early in
embryonic life, in the 12-14th gestation
week.” When fully mature, it has a quadrilat-
eral shape with rounded edges weighing from
1.5 to 3.3 g.” Its surface area is enlarged by
having 3-6 folds separated by furrows that
grow from the basal connective tissue sheath
and constitute a support for the lymphatic
tissue. The epithelium covering the surface of
the adenoid is composed of pseudostratified
ciliated columnar epithelium and is charac-
teristic of the respiratory tract containing cell
types thatare necessary to mounta cellularand
humoral-type immune response. Lymphoid
follicles (small masses of tissues that involve
aggregations of inflammatory cells, mainly
B cells surrounded by a smaller number of
T cells and dendritic cells) are arranged
throughout these mucosal folds.” The crypts
of adenoid tissue look like tubular diver-
ticula. Its fibrovascular core is surrounded by
lymphoid tissue and the epithelial surface is
comprised of non-keratinized stratified squa-
mous epithelium along the luminal surface of
the epithelium. The crypts are lined by strat-
ified squamous epithelium and reticulated
crypt epithelium. The reticulated epithelium
contains both epithelial and non-epithelial
cells, especially lymphoid cells.*®

There are three major types of lymphoid
cells: B cells, T cells and natural killer (NK)
cells. B cells (or B lymphocytes) originate and
mature in the bone marrow. When activated
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Figure 1 The anatomy of Waldeyer’s ring. Adenoids,
palatine, lingual and tubal tonsils are lymphoepithelial tissues
that make up the components of Waldeyer’s ring. Created
with BioRender.

by antigens to proliferate and mature into effector cells,
they form plasma cells that secrete immunoglobulins. T
cells (or T lymphocytes) undergo their maturation in the
thymus. One class of T cells differentiate into cytotoxic T
cells which kill targeted cells, infected with viruses. The
second class of T cells (helper T cells) help activate other
cells, such as macrophages, B cells and cytotoxic T cells.
Effector helper T cells secrete cytokines—signal proteins
which act as local mediators. A third type of lymphoid
cells, NK cells, can identify and attack some abnormal
cells, that is, virus-infected cells. They are considered
to be an important part of the innate immune defence
against intracellular pathogens, as they lack antigen-
specific receptors.'’!!

Together with the diffuse lymph nodes within the naso-
pharyngeal mucosa, adenoid forms part of the nasal-
associated lymphoid tissue (NALT) system, which is the
site of first contact with respiratory and digestive antigens.
It comprises lymphocytes, plasma cells, macrophages and
dendritic cells which are responsible for first-line defence
in a healthy individual, affording protection against
microbial invasion and prevention of autoimmunity.
These lymphoid tissue cells allow the adenoid to recog-
nise antigens and thereby elicit an immune response.'* ?

Apoptosis, or programmed cell death, is an important
phenomenon that helps in maintaining homeostasis
as the adenoids constantly contact with new antigens.
This process also aims to eliminate autoreactive or non-
specific immune cells within the organs. In normal condi-
tions, apoptosis protects from autoimmune diseases or
pathologic lymphoid organ hyperplasia."* Abnormal
immune activation or regulation of the lymphoepithelial
tissue may potentially result in several medical complica-
tions. Some patients develop pathologic immune-related
processes, such as chronic adenoiditis or rhinosinus-
itis. Other patients develop conditions associated with
enlarged adenoid that causes anatomic obstruction of
the nasopharynx, for example, obstructive sleep apnoea.®
Enlarged adenoid tissue can also mechanically obstruct
the eustachian tube orifice, which in consequence leads
to middle-ear negative pressure. Furthermore, pathogens
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may migrate from the adenoid surface to the middle ear
space. This can result in serious middle-ear conditions,
such as otitis media with effusion (OME)."®

IMMUNOLOGICAL ROLE

Contact between antigens and immunocompetent cells is
possible thanks to microfold cells (M cells) 1% Their char-
acteristic feature is the presence of surface microfolds
and cytoplasmic cavities forming crypts. Within these
crypts are lymphocytes, macrophages and neutrophils.
The primary function of M cells is to capture and trans-
port antigens to the subepithelial layers. When there is a
chronic inflammation within the epithelium, the number
of ciliated and M cells may become reduced.'”'® Once
the antigens cross the epithelium, they are processed
by antigen-presenting cells (APCs). Among these APCs,
there are macrophages, dendritic cells and B lympho-
cytes. Lymphocytes have the ability to recognise an
antigen and to respond to a specific immune response.
This is possible as a population of T and B cells collec-
tively bear on their surface multiple antigen receptors
that vary in their antigen-binding sites and are capable of
recognising a wide range of antigens.'’ !

The action of the immune system can be classified into
two distinct parts: the primary and the secondary immune
response. If the encountered antigen is novel, the
primary immune response is activated. If the organism is
re-exposed to antigen, a secondary immune response is
stimulated by T cell proliferation and/or secondary anti-
body production by B cells."” During primary response,
activation, proliferation and differentiation into a T cell-
specific to this antigen ensue after a successful recog-
nition of the antigen by a helper T cell. These T cells
stimulate naive B cells, which then migrate to germinal
centres and differentiate into antigen-specific plasma
cells and memory B cells. Plasma cells produce anti-
bodies specific to the antigen, while memory cells remain
to protect against successive contact with the same
antigen. Plasma cells and memory B cells are able to leave
the germinal centres through high endothelial venules
and migrate to further mucosal sites, for instance, the
nasal mucosa, where they can differentiate into specific
immunoglobulin-producing cells (figure 2).**** Plasma
cells are capable to produce all five immunoglobulin
classes, with predominant production of IgA in nasopha-
ryngeal mucosa.”

PATHOGENESIS OF AH

Experimental studies summarised in a review by Kuper
et al show that the adenoid plays the earliest immuno-
logical role in the NALT system.” The immunological
functions of the adenoids lead to their rapid growth
during the early years of life. During childhood, its shape
and size alter significantly where dynamic growth is seen
between ages 3 and 6 years, which may be related to rela-
tively slower growth of the nasopharyngeal cavity. After

2 Niedzielski A, et al. BMJ Paediatrics Open 2023;7:€001710. doi:10.1136/bmjpo-2022-001710



Open access

I

Reticulated epithelium:
*Mcells

« B cells (mature memory cells)
« T cells (CD4>CD8)

+ Plasma cells

» Macrophages

« Interdigitating dendritic cells
* Mast cells

Extrafollicular region:

+ T cells (CD4>CD8; memory + 2® o ¢ L e
naive CD4) - ; . °

+ Interdigitating dendriticcells ~— || ® o @®® 0.0
+Bcells e o P
* Plasma cells ..

* Macrophages

« B cells (Centroblasts,
Centrocytes, Naive B cells) :
« Follicular dendritic cells o0 o0 o o ®
« T cells (memory CD4) . @, ® ®o @ @

+ Plasma cells L e® e

Lymphoid follicle: U l;E ‘ [\ Qe ™),
° ® ® 2 \@

. [
® ®

Mantle zone
Tcell

B cell Centrocytes
Centroblast

Capsule

Surface epithelium

Long lived plasma cell

sone  Light zone

—>
.. Centrocytes

|~~Apoptosis /= Differentiation

A~ 4

patk

Clonal expansion,
Encounter T

with antigen

Ceritroblast
= Yo
@ > — 5 ‘
Precursor  Activate S &‘\»:/‘ ‘,,/ O -

B cell B cell ® S Cless
- Y. switching

Somatic
hypermutation

O\
@)

Extrafolicular short-lived plasma cell

Memory B cell

Germinal centre of lymphoid follicle

Figure 2 The diagram of the structure and immune cell composition of different human palatine tonsil compartments.

The maturation and differentiation of B cells in the germinal centre (GC) of the lymphoid follicle. Activated precursor B
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the age of 6, the growth of the adenoid becomes inhib-
ited under normal conditions, while the nasopharyngeal
cavity grows and widens the respiratory tract.® Later in
life, the lymphoid tissue undergoes involution (due
to the fibrous tissue expansion and fatty atrophy),® so
that in most adults, the adenoid appears in a residual
form, but it never completely disappears.** Macroscopic
changes accompany microscopic and functional changes
therein. These adenoids are most immunologically active
between 4 and 10 years of age in humans and their
involution begins after puberty.®’ As a result, the B cell
population decreases and the ratio of T cells to B cells
increases. When the adenoids become infected, inflam-
mation of the crypts leads to the inactivation of immu-
nologically active cells where the ability to transport anti-
gens decreases, which in turn leads to metaplasia into a
multilayered squamous epithelium. Such changes lead to
inefficient antigen uptake and impaired cell functions.”

The causes of AH in children are not fully known.
They are most likely associated with immune reac-
tions, hormonal factors or genetic factors.” Among
immune disturbances, altered production of cytokines
is described. For example, upregulation of interleukin
(IL)-32 in adenoid tissue was shown, which might have
a potential effect on AH progression through stimula-
tion of proinflammatory cytokines production as well as
pyroptosis in human nasal epithelial cells mediated by
NOD1/2/TLR4/NLRP3 pathway (nucleotide-binding

oligomerization domain-containing protein/toll-like
receptor/nucleotide-binding oligomerisation domain,
leucine-rich repeat and pyrin domain-containing
proteins).*® Moreover, elevated levels of proinflammatory
cytokines such as high-sensitivity C reactive protein, IL-1
and IL-10, interferon-y (IFN-y), TNF-o. (tumor necrosis
factor a) as well as intercellular adhesion molecule-1 in
children with AH have been observed.”” Genetic factors
include, among others, polymorphisms in genes coding:
SCGB1D4 (IFN-y stimulated cytokine regulating chemo-
taxis of immune cells), TLR2 and TLR4 (play a key role
in the regulation of the immune system through recog-
nition of molecular patterns commonly found on patho-
gens (pathogen-associated molecular patterns)).***

Normally, there is a well-established balance between
the natural flora of the adenoid and the immune
response, however, this can be disturbed by recurrent
viral and bacterial infections and colonisation by patho-
gens. Frequent infections or allergies in the upper respi-
ratory tract often give rise to hypertrophic processes.™ *!
The most common bacteria isolated from adenoid tissue
are Haemophilus influenza, Streptococcus pneumoniae, Strepto-
coccus pyogenes and Staphylococcus aureus. In chronic infec-
tions, anaerobic bacteria pathogens are also present.”

Exposure to gastric juice during gastro-oesophageal
reflux disease may also contribute to AH, especially in
newborns and younger children.”® Passive smoking is
another risk factor for AH.**
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CLINICAL ASPECTS OF AH

Adenoid becomes enlarged in the early years of life
due to their involvement in the body’s immune mecha-
nisms. Some patients can develop an abnormal immune
response, which in turn leads to chronic inflammation
of the adenoid, which may then spread to adjacent
areas of the mucosa, for example, of the nose, sinuses
and middle ear.*® Chronic adenoiditis develops in cases
when foreign antigens elude immune response, become
trapped in the crypts and proliferate before an effective
immune response can be activated.” Recurrent acute
or chronic infection of the adenoid often coexists with
its hypertrophy, which may additionally cause obstruc-
tion of the nasopharynx and/or at the mouth of the
eustachian tubes. Hypertrophy of the adenoid reduces or
blocks passages in the upper respiratory tract and usually
leads to long-term consequences if the condition is left
untreated.” ** The estimated prevalence of this condi-
tion in the paediatric population is 34%.%

The most common form of the adenoid disease is
recurrent acute or chronic inflammation associated with
hypertrophy. The inflamed adenoid is usually covered
with a mucopurulent discharge with a characteristic flow
of secretions running down the back of the pharynx.”

The mucus found in the respiratory tract acts as a protec-
tive barrier against the ingress of bacteria and viruses.
When the mucosa makes contact with pathogens then the
production of pro-inflammatory cytokines increases and
there is an enhanced immune response.%9 Whenever long-
term chronic inflammation arises, this barrier is damaged
and may contribute to there being bacterial superinfection.
Microorganisms present in inflammatory secretions are
able to rapidly multiply and produce biofilm, which makes
them difficult to be removed by the host’s immune system.*’
Bacterial superinfections lead to increased symptoms asso-
ciated with AH, including elevated levels of pathological
secretions with the nasal cavities. It has also been demon-
strated that the coexistence of allergic rhinitis with AH is
also associated with more severe symptoms and longer
persistent symptoms, including persistent runny nose.*!
Some variability was also noticed during the year, where in
winter the adenoid is to a greater extent covered with patho-
logical discharge compared with summer.**

Symptoms accompanying chronic adenoiditis are
chronic runny nose, nasal obstruction, snoring, an
altered breathing pattern from nasal to oral and bad
breath. Due to the distinct connections with the middle
ear, nose and paranasal sinuses, a clinical evaluation of
the adenoid should be based on a comprehensive otolar-
yngological examination.”

Adenoids causing airway obstruction can lead to® **:

» Obstructive sleep apnoea syndrome (OSAS).

» Chronic sinusitis.

» OME.

» Formation of malocclusions and developmental
anomalies in the craniofacial area.

» Speech disturbances and articulation errors.

» Disorders in physical and intellectual development.

Obstructive sleep apnoea
The first report of sleep disturbances in children was
dated to Hill, who noticed that snoring, mouth breathing
and restlessness at night may cause ‘backwardness and
stupidity’.*” Nearly 100 years later, in 1973, Guillemi-
nault described sleep apnoea for the first time as: ‘A new
clinical syndrome, with repeated episodes of cessation
of breathing and frequent arousal at night that leads to
insomnia and tiredness next day’.46 Three years later, the
first case series of obstructive sleep apnoea in the paedi-
atric population was reported.47

Epidemiology, pathogenesis, diagnostic criteria
and treatment methods of OSAS in adults differ from
paediatric OSAS.* Its prevalence is estimated at about
1%-5%" of the paediatric population with symptoms
peaking between the ages of 2 and 8 years due to the
adenotonsillar hypertrophy.* ** Child OSAS forms by a
multifactorial mechanism as indicated by its pathophysi-
ology. It is associated with the collapse and narrowing of
the upper respiratory tract, leading to complete or partial
obstruction of patency during sleep. The aetiopatholog-
ical factors of this syndrome include craniofacial anoma-
lies, Down’s syndrome, obesity, neuromuscular disorders
and laxity/tenuity.* * However, its most common cause
in children is the overgrowth of lymphoid tissue within
the Waldeyer’s ring.”’ Genetic alterations in children
with AH accompanied by OSAS were also analysed
using whole-genome microarrays. Disturbances in the
expression of numerous genes in adenoid tissue samples
from children with OSAS were revealed, among which
the greatest changes were observed for phosphoserine
phosphatase (PSPH). PSPH, an enzyme encoded by the
gene PSPH, is responsible for the last step in L-serine
biosynthesis. PSPH deficiency is thought to cause facial
abnormalities, growth and psychomotor retardation.
This protein was expressed in children with OSAS, but
almost never in children with recurrent tonsilitis. Inter-
estingly, pharmacological inhibition of this enzyme led
to the inhibition of T and B lymphocyte cells prolifera-
tion, increased programmed cell death in tonsillar cell
cultures and stimulate apoptosis.51

Collapsing and narrowing of airways during sleep is
the main cause of OSAS. The main difference between
a clinical picture of OSAS in children and adults is the
presence of permanent impairment of airflow in chil-
dren, while in adults these disorders are often variable
in time.” It is established that the presence of Waldey-
er’s ring lymph hypertrophy does not necessarily cause
apnoea, even in patients with large tonsils reaching each
other and extending to the midline. The number of
apnoea episodes was found not to increase with tonsil
size, but their duration increased with a deeper impair-
ment to oxyhaemoglobin saturation.”” The hallmarks of
OSAS are multiple shortnesses of breath, sleep apnoea,
desaturation and awakening during sleep. Additionally,
symptoms such as excessive sweating, restless sleep, bed-
wetting, drooling, sleepwalking and nightmares may
occur. During the day, children may become drowsy,
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and suffer from headaches, dry mouth, problems with
swallowing, as well as bad breath. The consequences of
hypoxia and the lack of proper rest at night relate to
complications in the psychophysical development of the
child. Such children may present with various behavioural
disorders such as hyperactivity, concentration disorders,
learning problems and aggression. Sleep is an important
element in the development and adolescence of chil-
dren, especially during their intense brain development.
The central nervous system intensively develops from
childhood to adolescence and is thus most vulnerable to
damage during this time. Studies have confirmed disor-
ders of neurocognitive development whenever breathing
disorders occur during sleep. Studies of neurocognitive
functions in snoring and non-snoring children showed
that the former resulted in decreased levels of concen-
tration, memory, learning abilities and intelligence.”®*

Otitis media with effusion
OME is defined as a condition where fluid in the tympanic
cavity accumulates when there are no features of acute
otitis media present. It occurs while the continuity of the
eardrum membrane is preserved.” Local inflammation
leads to metaplasia of the epithelium lining the tympanic
cavity and to an accumulation of fluid within the middle
ear. The exudate is mucinous or serous-mucous.” Persis-
tent OME refers to a situation when symptoms last for at
least 3 months.”” OME may be asymptomatic, or patients
may experience various forms of ear discomfort, hearing
loss, tinnitus, dizziness or a feeling of fullness in the ear.
The otoscopic picture may vary depending on the nature
and duration that the fluid is present. Its most common
symptoms are a thickening of the eardrum with a yellowish
or amber tint, or bruising to the eardrum with a bright
white colouration.”® ™ Persistent ear effusion leads to
permanent changes in the tympanic membrane structure
which intensify due to being exposed to prolonged nega-
tive pressure. Untreated exudate may lead to irreversible
consequences, such as calcification and/or atelectasis
of the tympanic membrane, the formation of retraction
pockets, tympanosclerosis and cholesteatoma. Perma-
nent conductive hearing loss, which may occur due to
the presence of middle ear fluid, usually leads to delayed
or impaired speech development, communication diffi-
culties, limited vocabulary, disturbances in attention and
lower academic performance.™

The pathophysiology of OME in children is complex. It
includes specific host, environmental, genetic and social
risk factors.”’ The relatively higher prevalence of OME in
children compared with adults is thought to be related to
the immaturity of the eustachian tube (ET). The eusta-
chian tube is shorter and more horizontal in children.
Additionally, its cartilage is more dense with less elastin
in children compared with adults. Moreover, the mucosal
lining of the children’s ET is thicker and more folded.
Also, lymphoid tissue aggregation that built the tubal
tonsil is more developed in children.” Bacteria accumu-
lating in the nasal cavity explains the increased risk of ear

infections,62 nevertheless, conventional microbiological
tests on middle ear exudates do not always show bacterial
growth. The sensitivity of bacterial detection in middle
ear infections has been improved thanks to the intro-
duction of the PCR technique. This method is useful in
detecting slowly growing pathogens that are difficult to
culture in a diagnostic lab.

It is therefore suspected that OME is a complex
immune process within the tympanic cavity, influenced
by persistent respiratory viruses interacting with impaired
defence responses. Recent studies have shown increased
amounts of IL-4, IL-11 and INF-gamma but decreased
levels of IL-1, TNF-o. and TGF-beta (transforming growth
factor) in purulent and mucous exudates of the middle
ear, pointing to the role of humoral defence responses in
the pathogenesis of OME.**%

Performing surgery on an enlarged adenoid is believed
to remove infected tissue that is the source of infection,
equilibrate middle ear pressures and improve venti-
lation.®” Tt is proven that the size of the adenoid does
not influence the viscosity of middle ear secretions.”
Adenoidectomy should thus be considered in children
with OME with associated nasal symptoms of airway
obstruction, children with persistent OME aged >4 years
or children aged <2 years with recurrent acute otitis
media.”

Chronic sinusitis

The criteria for diagnosing chronic rhinosinusitis (CRS)
in children are when two out of the following symptoms
are present: nasal obstruction, nasal discharge (anterior
or posterior runny nose), cough and headache where the
symptoms persist for at least 12 weeks.”” The prevalence
of CRS is estimated at 2%-4%, " with two age groups most
affected (5-10year olds and 10-15year olds).”" Chronic
adenoiditis is however a separate disease and is often
difficult to differentiate from chronic sinusitis. Over
the last several decades, there have been many studies
confirming a relationship between these two patholo-
gies.””™ A detailed discussion of the link between AH
and CRS is beyond the scope of this paper and is detailed
in a review by Bulfamante et al”™ The results of some
studies regarding microbiology, biofilm and host immu-
nity are briefly summarised in table 1.

Adenoid tissue can contribute to paediatric CRS devel-
opment by several different mechanisms, including nasal
obstruction and being a bacterial reservoir.” A study
that focuses on the assessment of bacterial colonisation
of adenoids and sinuses shows a significant presence of
the same bacterial strains in both locations.” Biofilm
concentration is significantly higher in samples taken
from I?atients with CRS compared with patients with
OSAS.” Biofilms have been shown to support pathogen
subsistence and further impair the immune function of
the adenoids.™

Reduced amounts of IgA and APCs were found in
the adenoid tissue of patients diagnosed with CRS,
which favours the development of bacterial infection.
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Table 1

Relationship between adenoid hypertrophy and chronic sinusitis

Source (year) No. of patients Age (years) (range/average) Outcomes

Bernstein et al 52
(2001)™

2-8 (4.6)

Coticchiaetal 16
(2007)"

3 months-10 years (n/a)

Eun et al 79
(2009)™

n/a (6.1)

89% of patients had the same bacteria growing in nasal
cavity and sinuses. The most frequently isolated pathogens
include: Haemophilus influenzae, Streptococcus pneumoniae,
Moraxella catarrhalis.

94.9% of the mucosal surface of adenoids was covered with
biofilm in patients with CRS, compared with a mean of 1.9%
coverage on adenoids removed from patients with OSA.

Reduction of IgA in the adenoids was associated with OME
and CRS, not with AH.

AH, adenoid hypertrophy; CRS, chronic rhinosinusitis; OME, otitis media with effusion; OSA, obstructive sleep apnoea.

The proliferation of bacteria activates the inflamma-
tory response and hypertrophy of the adenoid. There
is a vicious circle in which the frequency of infections
increases, leading to an enlarged volume of the adenoid
and the emergence of clinical symptoms typical of CRS.™
Treating CRS surgically is reserved for those patients
who failed maximal medical therapy (nasal lavage with
a saline solution, corticosteroid nasal spray, antibiotic
therapy in case of acute bacterial infection).70 Adenoid-
ectomy (without tonsillectomy) is often the first surgical
treatment option in children with CRS due to the strong
relationship between these conditions; its effectiveness
is estimated at 47%-58%.”° Younger children (<12 years
of age) in particular, may benefit from this procedure.70
Treating CRS by adenoidectomy is justified because both
the obstructive tissue of the airways and the bacterial
biofilm are reduced during the procedure.77

Influence of AH on craniofacial development if untreated

The shaping of the face, occlusion and the develop-
ment of temporomandibular joints is a complex process,
dependent on the surrounding soft tissues, especially the
muscles that pull the jaw down and forward as it grows.
Craniofacial growth is also stimulated by a number of
physiological processes such as biting and chewing food,
swallowing, breathing and speech; breathing being of
particular importance in shaping the face. The nasal
respiratory tract is considered to be the normal means
of breathing in humans. During physiological nasal
breathing, the muscles of the cheeks, lips, tongue, palate
and floor of the mouth are in a state of functional equi-
librium.”™

= The causes of adenoid hypertrophy in children are not fully known.
They are most likely associated with immune reactions, hormonal
factors or through genetic factors.

= Waldeyer’s ring tissue serves as a defence against infection and
plays an important role in the development of the immune system.

= Hypertrophy of the pharyngeal tonsil reduces or blocks passages in
the upper respiratory tract and usually leads to long-term conse-
quences if the condition is left untreated.

AH obstructs patency of the upper respiratory tract and
causes the breathing path to shift from nasal to oral.”
For such patients, breathing is possible via the lifting of
the soft palate and lowering of the root of the tongue. A
permanent ‘adenoid facies’ is observed in the structure
and appearance of the craniofacial face when there is
long-lasting nasal obstruction caused by the overgrowth
of adenoid tissue. Characteristic features of this condition
include a relatively short upper lip, receding hyoid bone,
lowered and retracted chin, a recessed lower dental arch
in relation to the upper, narrow upper dental arch and
an elongated face. Such patients tend to have an oversize
bite/occlusion, an open bite and a unilateral or bilateral
crossbite.*

Constant breathing through the mouth and a lowering
of the lower jaw causes the tongue to change its physio-
logical position from being on the roof of the palate to
a flat position on the bottom of the mouth. The jaw is
deprived of the shaping effect of the tongue and conse-
quently, the jaw bones become elongated and narrowed
by the action of the cheek muscles. Oral respiration
reduces the atmospheric air pressure acting on the palate
from the nasal cavity, leading to the formation of a high
hard palate.”” ®" Such changes of maxillofacial dysmor-
phism occur in cases of severe, non-treated AH.%?

When patients are qualified sufficiently early for surgery
to remove the hypertrophic adenoid and to restore the
physiological path of nasal breathing, then this enables
the growth pattern of the facial part of the skull be modi-
fied. Studies on patients undergoing adenoidectomy
demonstrate that they have an increased vertical size to
the lower part and to the total height of the face after the
procedure.®!

SUMMARY

The adenoid, being part of Waldeyer’s lymphatic ring,
is an important place of contact with foreign antigens
entering the body through the respiratory and digestive
tracts. Understanding the physiology of adenoid tissue
and the role the adenoid plays in the body’s immune
processes allows an appropriate diagnostic and ther-
apeutic procedure to be chosen. Further studies are
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needed to examine the relationship between environ-
mental risk factors and comorbidities (such as gastro-
oesophageal reflux disease, allergy, passive smoking),
immune reactions, biofilm formation and AH. Recogni-
tion of these causes is crucial for patient-tailored treat-
ment. Unsurprisingly, a collaboration between physicians
from different medical specialties (otolaryngologists,
paediatrics, allergologists, dentists) is very important for
evaluating these alternative disease etiologies. A better
understanding of the pathophysiology of this condition is
essential to develop novel preventive and treatment strat-
egies. Knowledge of the immunological processes that
lead to AH (role of proinflammatory cytokines, ie, 11-32,
IL-14) potentially could be used to prevent this disease.
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