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Adenoids and Nasal Endoscopy
The Waldeyer’s ring is a lymphoid tissue that consists 

superiorly of the adenoids. It is known that adenoidal 
tissue, because of peculiar location is constantly exposed 
to viral and bacterial agents as well as to allergens (1). 
Adenoids have characteristics similar to lymphoid 
glands, and, together with tonsils, are part of the mucosa-
associated lymphoid tissues (MALT); therefore, they play 
a major role in the induction of immunity. Also, they are 
effector organs in both mucosal-type and systemic-type 
adaptive immunity (2).  

Such immunologically complex structure is prominent 
mainly during childhood, when it occupies a major 
part of the oro-nasopharyngeal space, which is not 
yet fully developed during the first years of life (3). It 
gradually develops during childhood and it involves 
during adolescence. Each adenoid consists mainly of B 
lymphocytes (50-60%) and T lymphocytes (40%), and 
approximately 3% of them of plasma cells (4). Adenoids 
are responsible for in vivo immune reactions through 
non-specific anti-bacterial factors and they produce local 
secretory IgA (5,6). IgA comprises approximately 15–

20% of serum antibody, and secretory IgA (sIgA) on the 
mucosal surface, in particular, plays an important role in 
immunity (7,8). A reduction in serum IgA may be outlined 
in those patients who seem to be easily susceptible to 
recurrent infections (9). Such reduction may bring to 
a decreased immunity to viruses, bacteria, and other 
antigens, and to an increased chance to develop Upper 
Respiratory Tract Infections (URTI), such as Otitis Media 
with Effusion (OME), Chronic Rhinosinusitis (CRS), or 
Occult Sinusitis (10).

Because of both their immunological function 
and their specific location, adenoids are considered 
to be as reservoirs of viruses and bacteria. Reiterative 
infections may therefore contribute both to Eustachian 
tube dysfunction and to tissue hypertrophy. Lymphoid 
hyperplasia appears to be due to an increase in lymphoid 
elements (11). Adenoids hypertrophy (AH) may affect 
kids in different ways resulting in: Eustachian tube 
dysfunction/otitis media; rhinosinusitis; obstructive sleep 
apnea; facial growth abnormalities; swallowing problems; 
reduced ability to smell and taste; speech problems; 
worsening of quality of life (3). 
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Adenoids are constantly exposed to viral and bacterial agents as well as to allergens. They play a major role in 
the upper airways immunity, being effector organs in both mucosal-type and systemic-type adaptive immunity. 
Because of both their immunological function and their specific location, adenoids are considered to be as reservoirs 
of viruses and bacteria. Reiterative infections may therefore contribute both to Eustachian tube dysfunction and to 
tissue hypertrophy. Nasal endoscopy is a key diagnostic tool to detect both adenoid hypertrophy and adenoiditis. 
Moreover, such a procedure may be very helpful in detecting bacterial biofilms that could justify the concomitant 
presence of recurrent episodes of otitis media, chronic and occult sinusitis in children. Even though the connection 
between allergies and adenoidal diseases is not completely clear, allergic diseases cause an inflammatory state 
that influences adenoidal tissue as well, configuring the picture of allergic adenoiditis, a condition in which 
adenoid tissue exhibit numerous IgE positive mast cells.  Several studies are still needed to better understand the 
relationship between allergies and infections and the influence they play on adenoids during childhood.
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The relationship between nasal diseases and asthma, 
even tough postulated many centuries ago (1), has been 
deeply investigated only during the last 20 years (2-4). 
The new approaches and studies on such a relationship 
have become possible mainly thanks to the introduction of 
new technologies, such as nasal flexible endoscopy (5).

Nasal inflammatory disorders include a complex 
group of inflammatory conditions with great variability in 
presentation, diagnosis and management (6). Rhinitis and 
sinusitis, isolated or in association, are common diseases 
in the paediatric population and they can be classified as 
infectious or allergic, acute or chronic, and associated or 
not with nasal polyps (7). Typical signs and symptoms 
include nasal congestion, nasal purulence, postnasal 
drip, nasal discharge, hypo-osmia, fever, cough, facial 
pressure, halitosis, dental pain, ear fullness, and headache. 
The diagnosis and the management of rhinosinusitis are 
challenging, but usually not satisfactory.

Asthma is a chronic inflammatory condition resulting in 
a reversible airway obstruction,  and mainly characterised 
by dry cough, expiratory wheezing, chest tightness and 
dyspnoea: these  signs and symptoms may be triggered by 

allergen exposure, infections, exercise or airways irritants 
(8). Although asthma is at present a common condition 
in paediatrics, the prevalence of uncontrolled asthma, as 
defined by the GINA classification (9), is low. Therefore, 
in case of non-controlled asthma, a special evaluation is 
required. In fact, as a first step, clinicians should initially 
verify an adequate compliance to the prescribed therapy 
and then re-evaluate if the initial diagnosis of asthma 
is correct. After this initial step, possible comorbidities 
have to be searched for, including psychiatric disorders, 
gastro-esophageal reflux, obesity, respiratory infections 
and nasal diseases.

The recognized and accepted “unified airways” theory 
(10) links upper and lower airways: the mechanisms 
able to explain such a relationship are several. The nose, 
together with the sinuses, has important functions in 
protecting the airways, mainly by warming, humidifying 
and purifying the inspired air before it enters into the 
lower districts. Thus, any condition affecting the nasal 
mucosa may hamper these functions, exposing more 
easily the lower airways to irritants and allergens (11). 
Actually, several other physical, neurological and 
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The nose plays a primary role within the airways, working as “a filter and air-conditioner”, together with other 
important functions. Thus, it is not surprising that nasal diseases are associated with several other comorbidities, 
including both upper and lower airways, such as bronchial hyperresponsiveness (BHR) and asthma. Several 
studies have investigated the relationship existing between the upper and the lower airways and new insights 
are rising. Nevertheless, some uncertainties still remain, mainly because nasal disorders are quite heterogeneous, 
overlapping (i.e. rhinitis-rhinosinusitis-sinusitis, acute or chronic, allergic or non-allergic) and difficult to 
diagnose, so that, frequently, many studies don’t differentiate between the various conditions. For this reason, the 
purpose of this review is to systematically analyze present epidemiological, pathophysiological and clinical data on 
the relationship between nasal diseases and asthma, splitting up three main conditions: allergic rhinitis, chronic 
rhinosinusitis and nasal polyposis.  
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Adipokines and allergic diseases
Both allergic disorders and obesity keep increasing 

in industrialized countries (1,2). Even though a strong 
association between obesity and allergy- related diseases 
has been reported in several studies, no published data 
show a scientific and firm link in-between the two 
conditions.

While the associations of obesity with cardiovascular, 
endocrine, and rheumatologic diseases are well described, 
the respiratory effects of obesity and adipokines are less 
well known (3). 

Nevertheless, several hypotheses have been expressed. 
Most of the Authors have recently focused on the 
relationship between obesity and allergies, trying to find a 
link in-between the two conditions: lifestyle factors, such 
as food quality and type, physical activity, and alcohol 
consumption, seem to have a role in such a relationship. 
In fact, in Western Countries, the increased availability 
of food, and especially of fast food, and the decreased 
attention to physical activity could both promote the 
appearance of obese phenotypes (4). 

Obesity and weight gain seem to be somehow 
associated with an increased risk of allergies and typically 

of respiratory disorders. Moreover, it seems clear that 
both weight gain and obesity are particularly troublesome 
in asthmatics, that should be therefore considered as a 
target population for aggressive interventions (5). 

The connection between respiratory allergies and 
obesity may let believe that the two conditions are simply 
different expressions of a general inflammation of the 
immune system. Several studies have pointed out that 
obesity might be a risk factor for the development of 
asthma, preceding the respiratory disease; nevertheless, 
obesity has been considered as able to worsen asthma 
control as well (6). Also, an elevated body mass index 
(BMI) and a great weight change among adults increase 
the risk of developing asthma. Moreover, patients with 
allergic rhinitis tend to have higher BMI than normal 
subjects. At last, patients presenting with a high BMI 
show a greater airways hyperreactivity (6). 

White adipose tissue (WAT) is composed of many cell 
types, including adipocytes and macrophages. Adipocytes 
secrete a variety of protein signals, namely adipokines, 
including leptin and adiponectin. It is now known that 
adipose tissue is not an inert organ simply for energy 
storage but regulates systemic inflammation via a variety 
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Both allergic disorders and obesity keep increasing in industrialized countries. Even though a strong 
association between obesity and allergy- related diseases has been reported in several studies, no published data 
show a scientific and firm link in-between the two conditions. In general, obesity and weight gain have been 
associated with an increased risk of asthma and allergic rhinitis. Asthma, allergic rhinitis and obesity have a 
common inflammatory pattern that could therefore justify their association. In fact, the chronic inflammation 
that characterizes the increase in white adipose tissue typically pushes the immune system toward a Th2 pattern. 
Such a polarization might, consequentially, worsen a pre-existing allergic disease or even stimulate the evolution 
from a sensitization to a respiratory form of allergy. Several studies have been published on the role of different 
adipokines on allergic diseases.  We focus our review on the role of adipokines on asthma and allergic rhinitis. 
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Numerous studies have demonstrated a close 
association between allergic rhinitis and asthma (1-4). 
Allergic rhinitis may be also a risk factor for both the onset 
and the worsening of asthma (5). Asthma is characterized 
by a reversible obstruction of bronchial airflow. The 
forced expiratory volume/1 second (FEV1) is considered 
the gold standard to evaluate bronchial obstruction, as 
stated by both the American Thoracic Society/European 
Respiratory Society documents (6,7) and the GINA 
guidelines (www.ginasthma.com). However, it has been 
reported that the assessment of the forced expiratory flow 
between 25% and 75% of vital capacity (FEF25-75) may be 
a more sensitive indicator of chronic airflow obstruction 
than FEV1 (8). Also, it has to be considered that subjects 
with mild asthma and normal FEV1 may show impaired 
FEF25-75 only (9). In these regards, it has been demonstrated 
that FEF25-75 may be impaired more frequently than FEV1 
in patients suffering from allergic rhinitis (10). 

Allergic rhinitis may be considered as the first step 
of a progression of respiratory allergy towards asthma. 
Indeed, in the newest published version of the WHO 
document over “the impact of allergic rhinitis on asthma” 
(ARIA), it is clearly underlined the role of allergic rhinitis 
as risk factor for asthma development (11). The American 
guidelines on rhinitis reported that a reduced FEF25-75 
may be a marker of early bronchial pathology in patients 
with allergic rhinitis (12). Recently, it has been reported 
that FEF25-75 values < 65% of predicted may predict 
the presence of clinically relevant reversible airflow 
obstruction in asthmatic children with normal FEV1 
values (13).

On the other hand, bronchial hyperreactivity (BHR) 
is a paramount feature of asthma. Moreover, BHR may 
be observed in a high proportion of patients with allergic 
rhinitis (14). In this regard, it has been hypothesized that 
a positive bronchial challenge to methacholine could be 
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Allergic rhinitis and asthma are closely associated. Bronchial hyperreactivity (BHR) is a pathophysiological 
characteristic of asthma. Allergic inflammation is characterized by eosinophilic infiltrate and may by indirectly 
assessed by exhaled nitric oxide (FeNO). Forced expiratory flow between 25% and 75% of vital capacity (FEF25-75) 
may predict BHR in adult patients with allergic rhinitis. The aim of this study was to evaluate the presence of BHR 
in a large group of adolescents with allergic rhinitis and whether FEF25-75 might be related with BHR and FeNO. 
Methods 150 adolescents with allergic rhinitis were enrolled. Clinical examination, skin prick test, spirometry, 
methacholine challenge, and FeNO were performed in all patients. Results Severe BHR is quite frequent in allergic 
adolescents. Impaired FEF25-75 values (such as < 65% of predicted) constitute a relevant predictive factor for severe 
BHR (OR 4.4). FeNO levels were significantly related with BHR. Conclusion This study provides evidence that 
impaired FEF25-75 values might predict severe BHR and BHR is related with FeNO in adolescents. Therefore, BHR 
should be suspected in adolescents with low FEF25-75 values.
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The incidence of obesity and associated co-morbidities 
is dramatically increasing worldwide in both children 
and adults (1).Several studies have also hypothesized a 
possible relationship between increased body mass index 
(BMI) and respiratory allergic diseases such as asthma and 
rhinitis (2-4). Moreover, a stronger association in women 
has been reported (4-6). Nevertheless, the mechanism 
for the association between respiratory allergic diseases 
and obesity and the reasons for the apparent difference 
between men and women remain yet unclear (2).Because 
both respiratory allergic diseases and obesity are 
characterized by inflammation, a common inflammatory 
pathway has been proposed as a plausible explanation 
for the association between respiratory allergic diseases 
and obesity (7).The current view of adipose tissue is that 
of an active secretory organ, sending out and responding 
to signals that modulate appetite, energy expenditure, 
insulin sensitivity, endocrine and reproductive systems, 
bone metabolism, inflammation and immunity (1,8). 
Moreover, adipose tissue produces adipokines such as 

leptin and adiponectin that might concur to maintaining, 
and/or amplifying inflammation (1,9). 

Body Mass Index (BMI) is considered a universal 
indicator of adiposity in according to World Health 
Organization (WHO) criteria, it could be associated 
with allergic asthma and rhinitis. To this aim, a cohort 
of allergic children with rhinitis and mild asthma was 
enrolled, and we analysed the relationship among BMI 
and lung function, including reversibility, as there is no 
study that investigated this topic.  

METHODS

Study design: The study included children with perennial 
allergic rhinitis and mild asthma. All subjects were consecutively 
enrolled from April to June 2011 until the previously calculated 
needed sample of at least150 subjects was reached. All subjects 
were evaluated performing skin prick test, spirometry, and 
bronchodilation test.

Subjects: 155 subjects were included in the study: 103 males 
and 52 females. The mean age was 12.8 years. The Review 
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Several studies have outlined a possible relationship between an increased body mass index and respiratory 
allergic diseases, such as asthma and rhinitis.The aim of the study was to analyse the relationship between BMI 
and lung function, including bronchodilation test, in allergic children. The study included 153 children (103 
males, mean age 12.8 years)  with allergic rhinitis and mild asthma. All subjects were evaluated performing skin 
prick test, spirometry, and bronchodilalation test. BMI values were in the normal range as well as lung function. 
BMI significantly related with FEV1, FVC values and FEV1/FVC ratio both before and after bronchodilation. 
In conclusion, this study provides the first evidence that BMI is negatively related with bronchial reversibility 
in children with allergic rhinitis and asthma.As reversibility is related with bronchial inflammation, this finding 
might underline a link between overweight and allergic inflammation.
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Allergic rhinitis is a respiratory disease caused by an 
inflammatory process related to IgE mediated reaction 
versus allergens to which the subject is sensitized (1).

The characteristic symptoms of allergic rhinitis are: 
rinorrhea, sneezing, itching and nasal obstruction. (1) 
Sometimes there can be also a conjunctivitis characterized 
by itchy and  conijuctival hyperemia (2).

          
CLASSIFICATION

Usually, allergic rhinitis can be divided into seasonal 
and perennial rhinitis. However, there are also other  
forms of rhinitis which are defined as “episodic”, because 
they are  related to the occasional exposure to a particular 
allergen (2).

Recently, a new classification of allergic rhinitis based 
on the duration and severity of clinical symptoms has been 
proposed. According to this classification, allergic rhinitis 
can be divided into persistent and intermittent  forms and, 
in relation to the severity of the symptoms, it can be mild 
and moderate- severe.(1)

This classification takes into consideration both the 
quality of life and the possible impact of  the symptoms 
on school, work and free-time activities.

This classification was published on the ARIA 
(Allergic Rhinitis and its Impact on Asthma) document. 
This acronym reflects the spirit and the target  of this 
initiative : the integrated management of the respiratory 
tract  from nose to bronchi. Allergic rhinitis is not an 
isolated disease because the nasal mucosa inflammation 
involves paranasal sinuses and lower airways, thus 
worsening the asthmatic symptoms (3).

DIAGNOSIS

The seasonal variations of symptoms are typical 
in the diagnosis of allergic rhinitis; in pollen rhinitis 
symptoms occur  mainly in  Spring and they worsen 
outdoor, especially on windy days (2). In allergic rhinitis 
caused by perennial allergen (house dust mites and animal 
dander),  symptoms occur mainly in pre-school age and 
they are often exacerbated by living in enclose and wet 
environment (2,4).   

The clinical symptoms of seasonal allergic rhinitis 
are characterized by  itchy nose, sneezing, runny and 
watery nose (5). Conjunctival hyperemia, itching and 
photophobia can also occur (5). On the other hand, the 
persistent allergic rhinitis is mainly characterized by nasal 

ALLERGIC RHINITIS AND QUALITY OF LIFE IN CHILDREN 
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Allergic rhinitis is a respiratory disease caused by an inflammatory process related to IgE mediated reaction 
versus allergens to which the subject is sensitized. Allergic rhinitis is not an isolated disease because the nasal 
mucosa inflammation involves paranasal sinuses and lower airways, thus worsening the asthmatic symptoms. 
Recently, a new classification of allergic rhinitis based on the duration and severity of clinical symptoms has 
been proposed. This classification takes into consideration both the quality of life and the possible impact of  the 
symptoms on school, work and free-time activities. Children’s quality of life is severely compromised by frequent 
night awakenings, easy fatigue, defects of language and irritability, which can have a negative influence on learning 
abilities. Allergic rhinitis  has a negative impact on the quality of life of the whole family because it can cause  
interference on social life, and financial costs.    
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United airway disease (UAD) hypothesis suggests that 
asthma and rhinitis are both different clinical manifestation 
of the same inflammatory process (1). There is increasing 
evidence that suggests a major involvement of airway 
epithelial cells in the pathogenesis of both asthma and 
allergic rhinitis and this hypothesis have been confirmed 
by means of epidemiological observations, functional and 
immunological evidence (2).

Exhaled nitric oxide is thought to be a sensitive 
marker of ongoing eosinophilic airway inflammation (3), 
and fractional exhaled nitric oxide (FeNO) is particularly 
attractive for use in children, because it can be measured 
by using noninvasive and standardized methods and can 
provide real-time results (4). 

EXHALED NITRIC OXIDE AND ASTHMA

Asthma is due to chronic inflammation of the airways 
involving various cells, mainly eosinophils, mast cells, 
T lymphocytes, and their mediators (5). This chronic 
inflammation damages airway tissue thereby leading to 
progressive loss of respiratory function, to bronchial 
hyperresponsiveness (BHR), and to airflow obstruction 
that result in the typical asthma symptoms, such as 
wheezing, cough and dyspnea (6,7).

The main noninvasive methods for the evaluation 
of airways inflammation are induced sputum and 
measurement of fractional exhaled nitric oxide (FeNO). 
The former is time-consuming, needs a skillful operator, 
and the results depend on the patient’s age and degree of 
cooperation (8). Differently, the measurement of FeNO 
is simple, well tolerated and reproducible (9, 10). FeNO 
levels are considered a good noninvasive marker to assess 
airway inflammation (11). In fact, they increase during 
asthma exacerbations (12, 13), decrease after inhaled 
steroid therapy (14, 15), and are higher in atopic asthmatic 
children than in nonatopic asthmatic children (16-19). 
Furthermore, FeNO is well correlated with eosinophils in 
bronchoalveolar lavage fluid (20), in sputum (21), and in 
blood (22). 

In asthma, exhaled NO is very useful to verify 
adherence to therapy  (23), and to predict upcoming 
asthma exacerbations(24). It is also proposed that 
adjusting anti-inflammatory medications guided by the 
monitoring of exhaled NO, could improve overall asthma 
control (23).

Atopy seems to be a significant factor associated with 
a raised exhaled NO independently from asthma (25). 
FeNO was most significantly associated with the presence 
of allergic sensitization (26) and specific allergen exposure 

FRACTIONAL EXHALED NITRIC OXIDE MEASUREMENTS IN RHINITIS
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Exaled nitric oxide (FeNO) is considered a good noninvasive marker to assess airway inflammation in asthma 
and allergic rhinitis. In asthma, exhaled NO is very useful to verify adherence to therapy, and to predict upcoming 
asthma exacerbations. It has been also proposed that adjusting anti-inflammatory drugs guided by the monitoring 
of exhaled NO, could improve overall asthma control. Other studies showed increased FeNO levels in subjects with 
allergic rhinitis.
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Atopic dermatitis (AD) is an inflammatory skin 
disease characterized by pruritus and chronic or relapsing 
eczematous lesions that commonly presents during early 
infancy and affect up to 16% of children (1). AD is 
thought to represent an interaction between both genetic 
and environmental influences with trigger factors, 
including irritants, allergens and microorganisms. There 
is substantial evidence to suppose that genetic factors 
have an important role in AD predisposition (2). The  risk 
of having atopic disease  (such as AD, asthma, allergic 
rhinitis, etc.) for a child is 50% if one parent is allergic, 
rising to 75% if both parents are allergic. In addition, the 
concordance in monozygotic twins is 72%, whereas it is 
23% in dizygotic twins (3). In industrialized countries, 
AD prevalence has increased during the past decades 
(4), and it has been postulated by the so-called “hygiene 
hypothesis” that the lack of exposure to microbial products 
in early infancy might, at least in part, be responsible for 

this increase (5). Prospective studies supported an inverse 
relationship between AD occurrence and exposure to 
endotoxin, a cell membrane component of Gram negative 
bacteria, early day-care attendance, and pet ownership 
(6). 

Recognition of microbial products, such as endotoxin, 
is mediated by the innate immune system in which Toll-like 
receptors (TLRs) are directly involved. TLRs are known 
to function as mediators between innate and adaptive 
immunity via induction of dendritic cell (DC) maturation 
and activation of naïve T cells primarily skewing the 
adaptive immune response towards Th1 polarization (7). 
Indeed, TLRs recognize various pathogen-associated 
molecular patterns (PAMPs) of microorganisms, such 
as lipopeptide, lipopolysaccharide (LPS), RNA and 
methylated CpG DNA (8), leading to an inflammatory 
response by inducing a cascade of interleukins and other 
pro-inflammatory mediators (9).  
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Background Genetic factors have an important role in atopic dermatitis (AD) predisposition. Toll like receptor 
(TLR) are important mediators between environment and immune system. There are incosnsitent studies about  
TLSR polymorphisms in AD. Objective This study examined whether single nucleotide polimorphisms (SNPs) in the 
genes for TLR2 and TLR4 could be associated with the AD phenotypes and with its clinical severity in a large group 
of Italian children. Methods 187 children with Ad and 150 healthy children were recruited. AD severity was assessed 
by SCORAD. TLR2 (A-16934T and R753Q polymorphisms) and TLR4 (D299G and T399I SNPs) were genotyped 
by PCR-RFLP. Results The frequency of the R753Q was significantly higher in AD children (16.0%) compared with 
controls (6.0%, P =0.004; OR2.99, 95%CI 1.39-6.41; RR 1.46, 95%CI 1.14-1.69). AD patients a significantly different 
frequency of the D299G SNP (14.9%) in comparison with the controls (6.6%, P = 0.01; OR 2.46, 95%CI 1.17–5.17; 
RR 2.24; 95%CI 1.15-4.45). Conclusion Children with AD may have a distinct genotype and the TLR-2 R753Q SNP 
was prevalent in a subset of patients with AD characterized by a more severe clinical picture.

Correspondance to:
Giorgio Ciprandi, M.D.
Semeiotica e Metodologia Medica I,
Viale Benedetto XV 6, 16132 Genoa, Italy
Phone + 39 10 35338120
FAX    + 39 382 527976
E-mail  gio.cip@libero.it

Key words: Atopic dermatitis,  Toll like receptor 2 gene, Toll like receptor 4 gene, polymorphism

Vol. 24, no. 4 (S), 33-40 (2011)



40 (S) INTERNATIONAL JOURNAL OF IMMUNOPATHOLOGY AND PHARMACOLOGY

0394-6320 (2011)
Copyright © by BIOLIFE, s.a.s.

This publication and/or article is for individual use only and may not be further
reproduced without written permission from the copyright holder.

Unauthorized reproduction may result in financial and other penalties41 (S)

Asthma is an important and common condition: a UK 
study reported that 24% of children had been diagnosed 
with asthma by 11 years of age (1). Asthma affects 
children in many ways and can result in a significantly 
decreased quality of life, with reduced exercise tolerance 
and increased school absences (2). Furthermore, the 
asthma diagnosed in childhood persists into adulthood. 
Despite asthma’s high prevalence and considerable 
quality life implications, its pathogenesis in children is 
not completely understood. What has been established is 
that asthma is a complex condition, where both genetic 
and environmental factors are important. Many studies 
have shown that there is a genetic accumulation in the 
development of asthma and allergic disorders. Genetic 
factors are thought to contribute 40-60% of overall 
asthma risk and genes associated with asthma (“candidate 
genes”) have been identified on most chromosome 
(3). Interactions between different genes and different 
environmental factors could explain the heterogeneity of 
asthma, which is particularly evident in children.

In the past decades, more than 200 asthma candidate 
genes have been identified using genetic association 
studies, positional cloning and knockout mouse 

approaches (4). In the recent years it has been possible 
to perform whole-genome investigations large due to the 
genome-wide association studies (GWAS) (3;5-7), that 
have soon shown to be powerful tool to identify novel loci 
and susceptibility variants for common diseases. 

In the light of the clinical and epidemiological 
importance of childhood asthma and the potential benefits 
of further research into its etiology, we have review the 
current literature describing the sometimes complex 
associations between genetic susceptibility, environmental 
exposure and childhood asthma.

GENETICS AND ENCOUNTERS
WITH BACTERIAL INFECTION.

Several studies showed that heritable factors influence 
the impact of hygiene-related exposures on the risk of 
having asthma. The term “hygiene hypothesis” was 
attributed to David Strachan, who coined in 1989 to 
explain his observation that hay fever was less common 
in children who grew in large families (8). Since then, 
a considerable body of epidemiological evidence has 
accumulated around the protective effect on allergy 

GENE-ENVIRONMENT INTERACTION IN CHILDHOOD ASTHMA 
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The importance of early life environmental influences on the etiology of asthma is implied by the observed 
geographic and temporal variation in the prevalence of the disease among children. There is evidence pointing 
to the role of exposure to allergen, various aspects of diet and hygiene-related factors in the etiology of asthma. 
There is also evidence that heritable factors influence the impact of  hygiene-related exposures on the risk of 
having asthma. A number of important gene-environment interactions have been identified. These interactions 
point to the biology of environmental exposures as the involved genetic variation is suggestive of certain underlying 
mechanisms. Polymorphisms within genes coding for the toll-like receptor-lipopolysaccharide (TLR-LPS) signaling 
pathway may underlie variations in effects of hygiene-related exposures, including specifically endotoxin, on the 
risk of developing allergic sensitization and allergic disease. This review presents recent findings illustrating the 
role of gene-environment interactions in childhood asthma susceptibility.
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In paediatric patients, adenoid hypertrophy is 
described as the most common cause of nasal obstruction 
[1,2]. Various methods to assess the adenoid size were 
reported in the past such as the posterior rhinoscopy with 
a laryngeal mirror and the radiological examination of the 
nasopharynx. Flexible fiberoptic nasal endoscopy was 
introduced for children in the 80’s, and nowadays this is 
a known and diffuse method in ENT routine practice as 
allows a direct visualization of the districts of interest and 
enables a correct diagnosis. 

Nasal symptoms, including obstruction, mouth 
breathing, snoring, sleep apnoea and speech impairment 
(rhinolalia and changes in phoneme production) are 
common in paediatric patients [1,2]. Nasal obstruction 
in children is usually due to enlarged adenoidal tissue, 
but other causes should be considered: allergic rhinitis 
may also produce the “adenoidal face” usually attributed 
to adenoid hypertrophy [3]. Rhinosinusitis is a quite 
common finding in children; also nasal polyposis should 
be considered, though it is uncommon in the paediatric 
age and it is often related to cystic fibrosis [4,5]. A 
significant septal deviation has been found in 18% of 

children complaining nasal obstruction [6]. Other rarer 
causes of obstruction may be undiagnosed if a fiberoptic 
nasal endoscopy is not performed. Some authors reported 
that X-ray of the nasal cavity is as important as clinical 
examination in children complaining nasal symptoms [7]. 
Paradise et al. have chosen the radiological examination as 
a gold standard for the diagnosis of adenoidal hypertrophy  
because it well correlates with volume of adenoid tissue 
removed during surgery [8]. However, it should be 
considered that the execution of a radiography causes the 
exposition of the children to radiations [9]. The first nasal 
endoscopy in humans was performed by Hirschmann in 
1901, with an Hopkins rigid scope. The  development of 
the flexible scopes made the inspection of the nasal cavities 
possible also in children, and provided the detection of the 
obstructive factors, such as adenoid hypertrophy, septal 
deviation, rhinitis, choanal atresia, polyps and sinonasal 
tumors [4,5].  The rigid endoscopy is now established 
as the “gold standard” for nasal examination in adults, 
as it provides a better quality of the image, but it may be 
difficult to perform in awake children. On the other hand, 
the flexible fiberoptic scope is a safe instrument to explore 
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Adenoid hypertrophy is the most common cause of nasal obstruction in paediatric patients. Over the years, 
various methods to assess the adenoid size were proposed such as the posterior rhinoscopy and the radiological 
examination of the nasopharynx. Nasal endoscopy was introduced for children in the 80’s, and nowadays this is 
a known and diffuse method in routine practice. The purpose of this article is to describe the personal experience 
in the assessment of the adenoid size in children, with a particular regard to the flexible nasal endoscopy, and to 
analyse the literature reports. The personal technique is described in performing nasal endoscopy in paediatric 
patients, reporting advantages and possible disadvantages of the procedure. A retrospective analysis was conducted 
on 6036 children since 1999 to 2010. In most cases children fully collaborated to complete the exam. No major or 
minor complications (such as nose bleedings or other traumatic injuries) were observed. No topical intranasal 
decongestant, local or general anaesthesia were used in our series. In our opinion, nasal endoscopy in children is a 
reliable, safe, accurate, easily tolerated and dynamic diagnostic method to assess the adenoid size.
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snoring, sleep apnoea, allergic rhinitis, rhinosinusitis.
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Adenoidectomy, with or without tonsillectomy, is one 
of the most common surgical procedures performed by 
Otolaryngologists in the pediatric patients. Nowadays, 
in a patient with a documented adenoid hypertrophy, the 
most common indications for adenoid surgery are nasal 
obstruction, sleep apnoea, otitis media with effusion, and 
recurrent otitis media. 

Techniques and instruments have considerably 
changed over the years. The classic surgical technique 
performed with an adenoid curette or an adenotome has 
recently evolved by the introduction of the endoscopic 
sinus surgery instrumentation, with an improved patients’ 
outcome and a better satisfaction of the surgeon [1–6]. 
The standard adenoidectomy technique is performed 
with an adenoid curette or an adenotome, under general 
anesthesia via oro-tracheal intubation [7,8]. The majority 
of surgeons perform the procedure blindly, without a direct 

visualization of the rhinopharynx. A partial visualization 
of the adenoid pad can be obtained by retracting the soft 
palate with rubber catheters or by using a laryngeal or a 
dental mirror. This direct control is particularly useful in 
avoiding damage to important structures located nearby 
the adenoid tissue, such as the Eustachian tube and/or the 
pharyngeal muscles. Postoperative complications such 
as velopharyngeal insufficiency, tubaric stenosis and 
nasopharyngeal stenosis are rare but difficult to resolve 
when occur. In up to one-third of children with clinically 
significant adenoid hypertrophy, conventional curettage 
adenoidectomy does not achieve an adequate removal 
of obstructive adenoid tissue, especially when there is 
an intranasal extension, or a bulky mass of adenoids 
superiorly in the rhinopharynx and in the peritubaric 
region [3,4,6,9-11].

To possibly reduce the morbidity linked to the adenoid 

THE EVOLUTION OF THE ADENOIDECTOMY: ANALYSIS OF DIFFERENT POWER-
ASSISTED TECHNIQUES 
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Techniques and instruments for adenoidectomy have considerably changed over the years. With the introduction 
in Otolaryngology of power-assisted instruments for endoscopic sinus surgery, the classic adenoidectomy 
performed with curette or adenotome has evolved, with an improved patients’ outcome and a better satisfaction of 
the surgeon. The purpose of this article is to describe and critically analyze the literature reports about different 
methods of power-assisted adenoidectomy. We performed a literature search (Medline) to identify all available 
reports. We discussed the surgical techniques and reviewed advantages and disadvantages of each method. The 
techniques can be schematically divided in non-endoscopic, usually performed with a laryngeal mirror, and 
endoscopic-assisted. The endoscopic control can be obtained either trans-nasally or trans-orally, as well as the 
microdebrider can be inserted in the nasal cavity or maneuvered through the oral cavity. Some authors reported 
the usage of the power-assisted instruments in performing the entire adenoidectomy; while, according with other 
authors, the microdebrider can be used as a step of the surgical procedure, for a combined adenoidectomy. In 
conclusion, all the methods seem to be safe and effective, and the personal experience of the surgeon should guide 
the choice of the instruments. However, we personally consider the endoscopic techniques as the most suitable, and 
among these the Transoral Endonasal-Controlled Combined Adenoidectomy (TECCA) should be considered as 
the most ergonomic technique to perform a power-assisted adenoidectomy.
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The use of inhaled aerosol allows a direct and selective 
pharmacological action useful in many respiratory 
diseases, such as asthma is one of the most common 
chronic diseases worldwide with a prevalence increasing 
in many countries, especially in children.1-5 

Physicians currently have a choice of 3 types of 
dispensers for lung deposition of drugs: nebulizers, 
pressurized inhalers (MDIs) and dry powder inhalers 
(DPIs). 6

NEBULIZERS 

Nebulizers can be used by adults and children also 
in acute situations. Nebulization continues to be used 
in hospitals because requires little teaching for use and 
poor cooperation by the patient. They can be loaded 
with higher drug dosages and contain no propellant.6,7,8 

To avoid the medication wastage of the first devices, 
newer and more efficient nebulizers have been developed. 

Breath-enhanced nebulizers had the shortest treatment 
time with greater pulmonary deposition, while breath-
actuated nebulizers reduced drug waste (figure 1).6,9-12  

INNOVATIONS: Recently, “mesh nebulizers” use 

a microperforated vibrating mesh that has multiple 
apertures to produce the aerosol.

A piezoelectric crystal vibrates at high frequency 
when electrical current is applied, and the vibration is 
transmitted to a transducer horn that is in contact with the 
solution. Vibration of the transducer horn causes upward 
and downward movement of the mesh plate. So the liquid 
passes through the apertures in the plate and form an 
aerosol. The aerosol particle size and flow are determined 
by the exit diameter of the aperture holes (Figure 2).10

Drug delivery with the vibrating-mesh nebulizer was 
2-4 fold greater than with the jet nebulizer in pediatric 
and adult models.13 This technology offers a close control 
of the droplet size that is being generated and targeted 
to reach the lower airways, with little oropharyngeal 
deposition, thereby reducing undesired side effects. The 
greatly improved efficiency of such devices provides 
further advantages for the patient. Portability, shorter 
drug-delivery time and noiseless operation have a positive 
effect on patient compliance. The main disadvantages 
are the expensive price and the dependence on fluid 
characteristics, because these nebulizers may be unsuitable 
for viscous fluids. 10,14 
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The use of inhaled aerosols allows selective treatment of the lungs directly by achieving high drug concentrations 
in the airway while reducing systemic adverse effects by minimizing systemic drug levels. Aerosol drug delivery is 
painless and often convenient, but the proliferation of inhaler devices has resulted in a confusing number of choices 
for clinicians who are selecting a delivery device for aerosol therapy. There are advantages and disadvantages 
associated with each device category. Several factors can guide clinicians to choose  a device for a specific patient. 
This choice has to be tailored according to the patient’s needs, situation and preference. Whatever the chosen 
inhaler, inhaler technique is the critical factor in the correct use of delivery devices and patient education has a 
key-role for improving technique and compliance.
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Specific immunotherapy (SIT) is the only treatment 
able to not only act on the symptoms of allergy but also act 
on the causes. Allergen specific immunotherapy (SIT) was 
introduced on an empirical basis about one hundred years 
ago (1), with the supposed rationale of vaccinating against 
“airborne toxins” which were considered to be the cause of 
seasonal rhinitis.  After the discovery of Immunoglobulin 
E (IgE), the rationale for the use of SIT become clearer, 
the mechanisms were investigated, and clinical efficacy 
began to be assessed in double-blind placebo-controlled 
trials starting from the 1960’s. SIT remained an empirical 
treatment for more than 40 years, but the first controlled 
trial in 1954 paved the way for the scientific era. From the 
1960’s until the end of the 1980’s there was no significant 
change in the practice of SIT  apart from the introduction of 
chemically modified allergens (allergoids). Twenty years 
later, the World Health Organization published a position 
paper which stated the indications, contraindications, 
risks and benefits of SCIT and, from this point, SIT was 
recognized as an effective treatment for respiratory allergy 

and Hymenoptera venom allergy (2). At present, SIT may 
be administered in two forms: subcutaneous (SCIT) and 
sublingual immunotherapy (SLIT).   SLIT is considered an 
useful alternative to SCIT widely used  in many countries, 
except in USA where no product has been licensed. A 
large number of trials, globally analyzed in several meta-
analyses, have showed a solid evidence of  efficacy of both 
SCIT and SLIT in allergic rhinitis and asthma.. Providing 
the recommended doses and administration schedules are 
adhered to, the safety and tolerability are very good for 
both route of administration although adverse systemic 
reactions remain a drawback for SCIT.  However after one 
century of use, accumulating evidence surrounds SIT and 
the central role in the management of respiratory allergy.

RATIONALE FOR PRESCRIBING 
IMMUNOTHERAPY

Respiratory allergy is an evolving disease in which 
a strong link between asthma, rhinitis, and bronchial 
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Specific immunotherapy (SIT) is the only treatment able to not only act on the symptoms of allergy but also act on 
the causes.  At present, SIT may be administered in two forms: subcutaneous (SCIT) and sublingual immunotherapy 
(SLIT). SCIT represents the standard modality of treatment while SLIT has recently been introduced into clinical 
practice and  today  represents an accepted  alternative to SCIT. The main advantages  of SIT that are lacking with 
drug treatment are  long-lasting clinical effects and alteration of the natural course of the disease. This prevents the 
new onset of asthma in patients with allergic rhinitis and the onset of new sensitizations. The mechanism of action 
of both routes is similar; they modify peripheral and mucosal Th2-responses into a prevalent Th1-polarization 
with subsequent reduction of the allergic inflammatory reaction. Both have long-term effects for years after they 
have been discontinued, although for SLIT  these evidences are insufficient To date several guidelines have defined 
indications, controindications,  side-effects, and clinical aspect for SCIT and SLIT. New forms of immunotherapy, 
allergen products and approaches to food allergy and atopic eczema represents the future of SIT..
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