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Clinical anatomy and physiology 
of the respiratory system

In practice, airways are divided into upper 
and lower parts, the border between them is 
at the level of 5–6th tracheal retractions. Air-
ways above the level of vocal cords are colo-
nized with autochtonous microflora, starting 
from the subglottic area airways are consid-
ered to be sterile.

Anatomo-physiological features of the 
nasal cavity in children:

1. Up to the age of 6–8 months breathing 
is carried out through the nose.

2. Relatively narrow and dry.
3. Insufficient development of cavern-

ous part of the submucous layer.
4. The absence of lower nasal meatus 

approximately up to 4 years.

5. Hair absence on the skin of the nose 
vestibulum in children up to the pu-
berty period. 

Main anatomical features of the nasal 
cavity in children are the relative narrowness 
of nasal meatuses and hair absence in the 
vestibulum of nose. The lumen decrease 
for 1 mm creates more significant airflow 
limitation than in adults. Due to this, rhinitis 
in younger children is often accompanied 
by secondary conjunctivitis as a result of the 
lacrimal duct obturation. Insufficient develop-
ment of cavernous tissue in the submucous 
layer determines bleeding absence in new-
borns, even on the background of nose phys-
iological dryness. 

Nasal cavity functions:
1. Inhaled air cleansing.
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2. Air warming.
3. Air moistening.
4. Vocal resonance.
5. Olfaction.

In the nasal cavity air is mainly cleaned 
of big particles, and smaller particles pass 
to the lower parts of airways easily. Air filtra-
tion is carried out with the help of hair (vibris-
sae) in the vestibulum of nose in adoles-
cents and adults, they are absent in children 
of the younger age group. Mucous mem-
brane cleansing is carried out by mucocili-
ary clearence and sneezing reflex. Sneez-
ing reflex mechanism is similar to the cough 
reflex, and is not associated with airways, 
but with nasal meatuses. So, as opposed 
to the cough reflex, the uvula is directed to 
the opposite side (down) and the most of the 
airflow passes through the nose, cleaning 
it. Particles bigger than 6 µm are detained 
in the nasal cavity and practically do not 
reach lungs. Particles of 1–5 µm in diam-
eter passes freely through the nasal barrier 
and can settle in the lung parenchyma. Par-
ticles smaller than 0.5 µm in diameter does 
not settle in lungs and are removed during 
expiration. Meatuses of accessory sinuses 
of nose and naso-lacrimal duct open in the 
nasal cavity.

Ethmoidal cells and maxillary sinuses 
are present in newborns. It is considered, 
that ethmoidal cells can be involved since 
the 6-months age, and maxillary sinuses are 
pneumatized to the age of 2 years. Sphenoid 
sinus is usually formed before 5 years, fron-
tal sinuses start to form since 7–8 years.

Anatomical and physiological features of 
the pharynx in children:

1. Relatively small and narrow.
2. Lymphoid tissue hyperplasia is pres-

ent.
3. Differs with auditory tubes location 

(wide, straight, short and placed hori-
zontally).

Lymphoid tissue hyperplasia at the phar-
ynx posterior surface in younger children 
determines the possibility of retropharyn-
geal abscess formation, and hyperplasia of 
pharyngeal, eustachian and palatine tonsils 
contribute to nasal breathing and vocal reso-
nance impairment, and also often otitises 
development. Approximately by the age of 
7–10 years, auditory tubes location become 
similar to those in adults, which contributes 
to lower incidence of otitises in older children.

Larynx participates in conducting air to 
lungs, voice formation and protecting from 
food and mucus aspiration from the upper re-
spiratory tract.

Larynx in children differs from such in 
adults:

1. Is funnel-shaped – it is cylindrical in 
adults.

2. Is located higher, at the level of the 4th 

cervical vertebra (6th – in adults).
3. The rima vocalis is relatively narrow.
4. Vocal cords are friable.
5. There is lymphoid tissue at subglottic 

space.

The high larynx position allows to see epi-
glottis in younger children during the pharynx 
examination. The presence of the lymphoid 
tissue and friable submucous layer at the 
subglottis space explains the possibility of 
obstructive laryngotracheitis (false croup) 
and is preserved in children up to the age 
of 5–7 years. In addition, lymphoid tissue of 
subglottic space determines the high preva-
lence of the larynx postintubational stenosis 
in comparison with adults. 

When air passes through the upper air-
ways, it gets warmed, due to this tempera-
ture in the trachea differs from the body tem-
perature for not more than 0.36 °С.

The lower airways begin from 5–6th tra-
cheal retraction. The number of tracheal 
semicircles is constant (16–20) and do not 
change with age. Insufficient development 
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of cartilaginous tissue contributes to signifi-
cant inward prolapse of trachea walls dur-
ing respiration. Trachea walls in children are 
soft and can be compressed easily. In adults, 
trachea bifurcation is located on the level of 
IV–V thoracic vertebra, in children – approxi-
mately on one vertebra higher. 

Along the extension from the trachea to 
the alveoli there are about 23–25 degrees 
of bronchi division. The division of bronchial 
tree is not strictly dichotomous, i.e. in 2.5–3 
times more in the next generation. The gen-
eral cross-section of bronchi at the segmen-
tal level is the lowest as it rapidly increases 
due to an increase of lower bronchi. There 
is cartilaginous tissue in bronchi of first 9–10 
division degrees, which is absent in lower 
bronchi. Bronchi of 5–11 degree are small 
and have the diameter of 1–2 mm. Bronchi-
oles begin at the 12th division degree, and 
cartilaginous circles are absent. Bronchi-
oles are like immersed in lung parenchyma, 
which maintain them in stretched condition. 
Bronchioles below the 16th division degree 
are called terminal and turn into respiratory, 
which already have alveoli. 

There are two types of alveolar epithelium 
cells. Cells, that form alveolus and alveolar 
duct walls, have no cilia and is presented by 
single-layer pavement epithelium (alveolar 
cell type 1). Gas exchange occurs through 
these cells. Alveolar cell type 2 secrete sur-
factant, which decreases surface tension 
and prevents alveoli from collapsing. There 
are around 300 M alveoli in lungs. Interstitial 
space, which contains pulmonary capillar-
ies, elastic and collagen fibers, is located be-
tween alveoli.

Most bronchi have ciliated epithelium and 
goblet cells, the number of which decreas-
es with the decreasing in bronchi diameter. 
Goblet cells and submucous glands secrete 
mucus. The maximal amount of goblet cells 
is observed at an extrathoracal part of the 
trachea, with bronchi diameter decrease 

their number decrease progressively, and 
they are absent in bronchioles smaller than 
1 mm in diameter.

Synchronous movements of cilia push 
mucus with foreign particles in the direction 
of the oral cavity, which is called mucocili-
ary clearance. Mucus consists of sol and gel. 
Daily volume of bronchial secrete is normally 
from 10–15 to 100–150 ml, 0.1–0.74 ml for 
1 kg of body weight in average. A healthy 
person does not usually feel a surplus of 
bronchial secrete; in addition, it does not 
provoke the cough reflex. Cilia make 15–20 
vibrations in a second and move mucus layer 
with a speed of 4–10 mm in a minute. There 
are 200 cilia on each cell. Contact of the mu-
cus with the cell surface does not exceed 0.1 
seconds, which limits the contact time of bac-
teria with cells of the bronchial mucous layer, 
the possibility of their adhesion and intracel-
lular invasion. 

The diameter of airways lumen depends 
on the following factors:

1. The smooth muscle tone.
2. Epithelial layer thickness.
3. The bronchial secretion presence in 

the lumen.
4. The pressure gradient outside and 

inside the airways.

Bronchial secrete is a complicated com-
plex, which consists of bronchial glands and 
goblet cells secrete, superficial epithelium, 
metabolic products of mobile cells, alveolar 
surfactant, tissue transudate, Sputum de-
rived with a cough consists of bronchial se-
crete and saliva. Increased amount of bron-
chial secrete is observed in diseases as a 
compensatory effect. An increased daily 
sputum volume can be also observed in pa-
tients, which have decreased cough reflex or 
severe ventilatory impairment. 

The most important mechanism of the 
bronchial tree protection from foreign parti-
cles is a cough reflex, which mechanism con-
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sists in the abrupt increase of the pressure 
in the bronchial tree with following air extru-
sion like an explosion. The cough reflex con-
sists of four sequential phases, and its trigger 
mechanism is the irritation of cough recep-
tors, the most sensitive of which are located 
in the larynx, trachea and bronchi. 

Phases of cough reflex:
1. Rapid and deep inspiration.
2. Closure of the epiglottis and vocal 

cords for the purpose of holding air in 
the lungs. 

3. Intensive contraction of the abdomen 
and internal intercostal muscles, due 
to this the pressure in lungs increases 
abruptly.

4. Fast opening of vocal cords and epi-
glottis and air outlet under high pres-
sure.

Bronchial walls, free from cartilaginous 
semicircles, accept respiratory bronchioles, 
consists mainly of smooth muscles. The 
mechanism of the majority of obstructive 
lung diseases in children consists in smooth 
muscles spasm in bronchi and bronchioles. 
Bronchial tree smooth muscles are mainly 
controlled by the parasympathetic nervous 
system and in a less degree by sympathetic. 
The stimulation of the parasympathetic part 
of the nervous system (acetylcholine secre-
tion) causes contraction of bronchi and bron-
chioles. Adrenaline and noradrenaline, af-
fecting β2-adrenoreceptors, on the contrary, 
causes dilation of the bronchial tree. 

Airways up to the terminal bronchioles 
do not participate in gas exchange and es-
tablish anatomically "dead" space. It is ap-
proximately 150 ml in adults, this indicator 
in children is significantly lower, depending 
on the age. The principal function of "dead 
space" is in the inhaled air warming, filtration 
and moistening.

The visceral pleura has no sensitive in-
nervation. Pain sensitivity has only parietal 

pleura. Due to the innervation of the parietal 
pleura by intercostal and phrenic nerves, 
pain in pleurisy can irradiate to the chest wall 
and shoulder.

During inspiration, the chest volume in-
creases and intrapleural pressure decreases. 
These lead to an increase in pressure gradi-
ent between pleural cavity and alveoli, which 
leads to the dilation of lungs. By-turn, in al-
veoli dilation, the pressure in them drops and 
the negative pressure gradient between al-
veoli and the oral cavity occurs, which leads 
to air entering in lungs. During inspiration, 
the alveolar pressure is negative, and posi-
tive during the expiration. The alveolar pres-
sure is always higher than the pleural, and is 
equal to zero, when the air movement stops 
for a moment. 

The air movement speed in alveoli ap-
proaches zero, and difference in alveolar 
pressure during inspiration and expiration is 
± 1 cm H2O. 

Changes in the chest volume are condi-
tioned by synchronous work of respiratory 
muscles. To the inspiratory muscles (the 
muscles of inspiration) refer the diaphragm, 
external intercostal muscles and cervical 
muscles. To the expiratory muscles refer 
internal intercostal and abdominal prelum 
muscles. During inspiration, diaphragm con-
tracts and descends, due to this, the chest 
volume increases. In adults, the cupula of 
the diaphragm descends for 1.5 cm during 
normal inspiration, and for 6–7 cm in deep 
inspiration. The respiration at rest is mainly 
carried out by diaphragm work. In ventilation 
increase, intercostal muscles get involved, 
and then – scalene, anterior serratus and 
sternocleidomastoid muscles. In diaphragm 
impairment, the lung ventilation is carried out 
by intercostal muscles. In newborns, due to 
the horizontal ribs placement, respiration is 
carried out exceptionally by the diaphragm. 

Expiration is a passive phase of respira-
tion act and is carried out due to the relax-
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ation of inspiratory muscles and lungs elas-
tic recoil. In deeper expiration necessity, the 
abdominal prelum and internal intercostal 
muscles are activated, which contribute to 
further diaphragm ascent by the increasing 
of intraabdominal pressure. 

Thereby, respiratory circle is carried out in 
two ways:

1. The diaphragm ascending and de-
scending, which results in the exten-
sion and contraction of the chest.

2. Ribs ascending and descending, 
which increase and decrease the an-
terioposterior size of the chest.

For maintaining of the lung ventilation 
at rest, adult spends 3–5 % of all metabolic 
costs. In enhanced work of respiratory mus-
cles, metabolic costs increase in dozens of 
time.

There are following topographic land-
marks on the chest anterior surface (Fig. 6.1):

1. First intercostal space is located di-
rectly under the clavicle and the fi rst 
rib.

2. The angle between the presternum 
and midsternum (angle of Louis) cor-

responds to the second rib attach-
ment point.

3. The lower lung borders cross the VI rib 
at the midclavicular line and VIII rib at 
the midaxillary line.

4. The breast nipple is located in 4th inter-
costal space in boys.

Topographical landmarks on the chest 
posterior surface (Fig. 6.2) are spinous pro-
cesses of cervical and thoracic vertebrae, 
and also scapulae angles:

1. Lungs upper borders are located ap-
proximately at the level of the spinous 
process of VII cervical vertebra. 

2. Lungs lower borders pass almost hori-
zontally at the level of the spinous pro-
cess of X thoracic vertebra.

3. Borders between the upper and lower 
lung lobes passes at the line, that con-
nects III rib (at the paravertebral line), 
which is located slightly above the spi-
nous process of III thoracic vertebra, 
and the VII rib, which corresponds to 
scapulae angles. 

4. Scapula angle is located in the 7th in-
tercostal space.

Fig. 6.1. Topographical landmarks of the chest anterior surface
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Segmental structure of the right lung: up-
per lobe of the right lung consists of 3 seg-
ments – apical (1), posterior (2) and anterior 
(3); middle lobe consists of 2 segments: lat-
eral (4) and medial (5); lower lobe consists 
of 5 segments: superior (apical)segment (6), 
medial basal (cardial) segment, which is lo-
cated on the medial surface of the right lung 
and is not shown on the picture, and also an-
terior (8), lateral (9) and posterior (10) basal 
segments. 

Fig. 6.2. Topographical landmarks of the chest posterior surface
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Fig. 6.4. Lung lobes projection on the posterior 
chest wall:
LU – left upper; LL – left lower; RU – right upper; RL – right 
lower
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Fig. 6.3. Lung lobes projection on the anterior 
chest wall:
RU – right upper; RM – right medium; RL – right lower; 
LU – left upper; LL – left lower
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Segmental structure of the left lung: up-
per lobe of the left lung consists of the same 
3 segments as the right lung (1, 2 and 3). The 
lower lobe consist of superior (4) and inferior 
(5) lingular segments, superior (apical) seg-
ment (6), anterior (8), lateral (9) and poste-
rior (10) basal segments. The basal (cardial) 
segment is not anatomically defi ned in the 
left lung (Fig. 6.3–6.6). 

Lungs are covered by the visceral pleu-
ra, which transit into the parietal pleura and 
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Fig. 6.5. Lung lobes projection on the lateral chest wall
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Fig. 6.6. Lung segments projection on the chest wall:
А – front view; B – back view; C – right-side view; D – left-side view
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covers the pericardium, mediastinum, dia-
phragm and the chest wall. Fluid, normally lo-
cated between pleurae, carries out the func-
tion of protective lubricant during the chest 
movements.

Pathophysiological features of the respi-
ratory organs in children:

1. Relative narrowness of the airways lu-
men.

2. Deficient mechanisms of mucociliary 
clearance.

3. Insufficient development of the carti-
laginous carcass of the trachea and 
bronchi.

4. High aspiration frequency.
5. High frequency of the auditory tube 

obstruction.
6. Predisposition to the obstructive syn-

drome development.

Clinical examination  
of the respiratory system
Clinical examination of the respiratory system 
consists of several consecutive stages: sur-
vey → examination → palpation → percus-
sion → auscultation → analysis of received 
data. Consecutive adherence to this stages 
allows to diagnose correctly and significantly 
reduces the number of diagnostic mistakes.

Main (physical) methods  
of examination

Survey

To complaints, that are typical for the respi-
ratory system disease, refer: stuffiness in 
nose, cold, sneezing, cough, voice changes, 
dyspnea, chest pain, blood expectorations. 
General symptoms include fever, fatigue, ap-
petite loss. 

Features of the rhinitis assessment:
1. Acute (duration under 1 month) or 

chronic (above 1 month).

2. Discharge amount (slight, moderate 
and profuse).

3. Discharge color and character (mu-
cous or purulent).

4. Pathologic admixtures presence (for 
example, blood).

5. Discharge is observed from one or 
both nasal passages.

Rhinitis intensity is usually determined by 
the degree of child's general condition impair-
ment. Rhinitis, that leads to sleep and appe-
tite disruption, is intensive and needs correc-
tion, which is especially distinct in younger 
age. Taking into consideration, that children 
of first 6–8 months of life breath exceptionally 
through the nose, so the presence of any rhi-
nitis results in anxiety and refusal of feeding. 
This is conditioned by the fact, that the epiglot-
tis in children contacts directly with soft pal-
ate, that makes breathing through the mouth 
possible only during crying in infants. Rhinor-
rhea from both nasal passages is obligatory 
for rhinitis of any etiology (infectious, allergic 
rhinitis), and one-sided rhinitis is typical for 
the foreign body presence. The most frequent 
causes of nasal passages obstruction are: 
edema of nose mucous layer, nasal polyp, 
septum deviation and foreign bodies. 

Symptops, that increase probability of the 
bacterial infection in respiratory diseases:

1. Febrile fever during 3 consecutive 
days with the presence of symptoms 
of the respiratory tract affection.

2. Febrile body temperature during the 
day connected with tachypnea, that 
does nor correlate with fever. 

3. The recurrent body temperature in-
crease of febrile character or higher 
on the basis of respiratory infection. 

To the contingent of patients, in which 
bacterial infections can happen without fe-
brile fever, refer: children of first 3–6 months 
of life, patients with primary immunodefi-
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cienct conditions and children, recieving im-
munosuppressive therapy.

General fatigue and appetite loss are not 
specific fo respiratory disease, but have sev-
eral clinical features. Severe diseases of the 
respiratory tract, for example, pneumonia, 
lung abscess, are certainly accompanied by 
significant appetite loss due to the expressed 
intoxication syndrome and respiratory failure. 
It is especially distinctly observed in infants. 
So, for example, in the 8-months child with 
the cough and febrile fever, an absence of 
appetite disruption indicates against pneu-
monia.

Cough is one of the most important symp-
toms in diseases of the upper, as well as low-
er respiratory tract. 

Cough is assessed according to the fol-
lowing features:

1. The cough type (dry, productive).
2. Frequency (infrequent, frequent,  

exhausting).
3. Duration (acute, subacute, chronic).
4. Character (superficial or deep).
5. Intensity during the day (diurnal, noc-

turnal).
6. Cough connection with vomiting.
7. Chest pain presence during cough.
8. Connection with certain body position.
9. Connection with physical activity.

From practical point of view, it is con-
vinient to divide cough into two main types: 
dry and productive. In addition, productive 
cough is divided into underproductive (with 
insignificant expectoration) and productive 
(with significant expectoration). Such a fea-
ture of productive cough is quite relative, but, 
nevertheless, allows to differentiate the level 
of respiratory tract impairment, assess the 
efficiacy of treatment and the disease course. 

The cough frequency is on the second 
place of cough characteristics by significancy. 
It is necessary to remember, while assessing 
this pattern, that cough is the physiological 

protective mechanism and is observed in 
healthy people. Often physiological cough 
is observed in children in 2–5th months of life 
due to the start of salivary glands active work. 
Conducted studies confirmed the physiologi-
cal cough presence in adults with a frequen-
cy of 6–11 per day. In children such studies 
have not been conducted. To main charac-
teristics of physiological cough should be re-
ferred: the absence of respiratory diseases 
signs, especially of bronchial obstruction, the 
sputum absence and low frequency. It should 
be mentioned, that it is irrational to obtain the 
accurate frequency of this symptom during 
complaints collection. Cough should be re-
garded as frequent if it is repeated every 30 
minutes. Exhausting cough leads to speech 
and sleep impairment and can be observed 
in foreign body of the trachea or bronchi, lung 
and brain tumors.

The cough is classified by duration into 
acute – till 3 weeks, prolonged – 3–8 weeks 
and chronic – above 8 weeks. From the prac-
tical point of view, it is reasonable to divide 
on acute (till 8 weeks) and chronic (above 8 
weeks). Cough classification by duration sig-
nificantly facilitates the differential diagnosis 
of many respiratory diseases. For example, 
acute cough is more typical for infectious 
diseases of the respiratory tract (bronchitis, 
pneumonia), chronic – for allergic (bronchial 
asthma), and congenital (lung malformations, 
cystic fibrosis).

According to the localization of the respi-
ratory tract impairment, cough is divided into 
superficial (pharyngitis, psychogenic cough) 
and deep (tracheitis, bronchitis, pneumonia, 
tuberculosis). Rare superficial cough, ob-
served in oropharynx irritation, is called tus-
siculation.

A nocturnal cough is typical for bronchial 
asthma, pertussis and gastroesophageal 
reflux. The nocturnal cough absence in the 
patient with high probability prejudice this di-
agnoses presence. 
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Single vomiting during cough can be ob-
served in children, especially infants, in cough 
episodes after meals. Multiple vomiting during 
cough is the most typical for pertussis.

Pain in certain places of the chest dur-
ing cough can be observed in fibrinous (dry) 
pleurisy. Pleural pain has definite character-
istics: a) one-sided localization, more often 
in inferior lateral parts; b) pain intensity in-
crease in deep inspiration and flexion in the 
healthy side. Bilateral pain in lateral parts dur-
ing breathing and coughing are not typical for 
pleurisy, and are observed in chest muscles 
impairment (viral myositis). More rare causes 
of chest pain in children are pneumothorax, 
myocarditis and intercostal neuralgia.

Cough intensity increasing in horizon-
tal position is typical for postnasal drip syn-
drome (rhinitis, sinusitis, adenoiditis), gas-
troesophageal reflux, in some tumors of the 
chest and diaphragmatic hernias.

Cough intensity increase in physical ac-
tivity is observed practically in all respiratory 
diseases due to additional irritation of cough 
receptors. At the same time, cough intensity 
increase during physical activity is obliga-
tory for bronchial asthma, and is taken into 
account during differential diagnosis: the ab-
sence of such a pattern, is the fact, that indi-
cates against this nosology. As the examples, 
we want to represent clinical features of sev-
eral cough types.

Cough clinical features in broncho-ob-
structive syndrome:

1. Cough is dry or underproductive (sig-
nificant expectoration is not typical).

2. Nocturnal or morning cough is typical.
3. Cough is chronic.
4. Cough intensity increase during phys-

ical activity.

Cough сlinical features in postnasal drip 
syndrome:

1. Underproductive or productive cough.
2. Presence of stuffiness in nose.

3. Cough intensity increase in horizontal 
position.

4. Vomitting occurs periodically during 
cough in the morning.

Cough clinical features in pertussis:
1. Cough duration 3 weeks – 2 months.
2. Paroxysmal cough with whoops.
3. Recurrent vomitting presence during 

cough.
4. Face hyperemia and lacrimation dur-

ing cough paroxysms.
5. Anterior head flexion during cough 

paroxysm.
6. "Vitreous" sputum discharge at the 

end of cough paroxysm (in typical 
cases).

“Barking” cough is a typical sign of the 
larynx inflammation and is observed in lar-
yngitis. Combination of barking cough and 
hoarseness indicate the larynx mucous lay-
er inflammation, and addition of inspiratory 
stridor points the stenotic laryngotracheitis. 
Hoarseness absence points to the absence 
of larynx stenosis at the moment. 

Brassy paroxysmal cough is very rarely 
observed in children at the present time. This 
cough type occurs due to the compression 
of the big bronchus, with significant changes 
of its lumen, and, as the result, occurrence 
of the high-pitch tone on the background of 
the main low-pitched tone. This cough type is 
specific for tuberculous bronchadenitis, me-
diastinal tumors and, rarely, for sarcoidosis.

The productive cough presence requires 
the sputum character assessment. It is nec-
essary to pay attention to the following main 
features of the sputum assessment: amount, 
consistence (thin, thick), character (mucous – 
colorless or purulent – yellow) and blood 
presence. Present in the domestic medicine 
term “mucopurulent sputum” is not rational, 
due to the necessity absence to define this 
type. The necessity to define only mucous or 
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purulent sputum character occurs in clinical 
conditions. But purulent sputum is not a re-
liable sign of bacterial infection. Pink or red 
sputum color is a sign of hemoptysis, and 
in hemorrhage (loss of more than 50 ml of 
blood per day) discharge of a large amount 
of blood is observed, due to this the spu-
tum acquire forthy character (Fig. 6.7). Dis-
charge of the small amount of rusty sputum 
is observed in lobar pneumonia. The most 
common causes of hemoptysis in children 
are pulmonary tuberculosis, lung abscess, 
bronchiectasis, lung cancer and heart failure. 
In practice, in 80 % of cases hemoptysis is 
caused by pulmonary infection.

It is considered, that in patients with a 
cough, severe lung disease is suspected, if 
there are following complaints:

1. Hemoptysis or pulmonary hemor-
rhage.

2. Body weight deficiency or decrease.
3. Nocturnal sweating, that is not con-

nected with other causes.

Rare sneezing is also protective physi-
ological act, which facilitates the cleansing of 
the nasal cavity. In excessive irritation of na-
sal cavity receptors, sneezing become more 
intensive and paroxysmal, which is typical 
for allergic rhinitis and inhalation of irritants. 
The connection of sneezing, rhinorrhea and 
lacrimation, are reliable clinical symptoms of 
allergic rhinitis. 

According to the data of multiple studies, 
the most common complaint in respiratory 
diseases, while taking into account the high 
prevalence of acute respiratory vital infections 
(ARVI), is nasal catarrh. It is necessary to de-
fine nasal catarrh as the rhinitis manifestation 
and nose stuffiness, connected with the me-
chanical cause of the nasal obstruction (nasal 
septum deviation, adenoid hypertrophy).

Examination
Examination includes assessment of the fol-
lowing features:

1. Consciousness impairment degree.
2. Patient's physical development and 

its accordance to age.
3. Psychomotor development and its ac-

cordance to age.
4. Somatotype. 
5. Child's motor activity.
6. Skin and visible mucous membranes 

color.
7. Breathing features (frequency, depth 

and rhythm).
8. Clinical signs of the dyspnea absence 

or presence.
9. Signs of chronic impairment of the 

respiratory tract (“drumstick fingers”, 
chest deformations, emphysematous 
chest).

10. Signs of the pain presence.

Fig. 6.7. Pulmonary hemorrhage and  
hemoptysis
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Patient consciousness state has follow-
ing gradations: clear consciousness, ob-
nubilation, sopor and coma. This feature 
has the leading value in the assessment of 
general condition severity; any character of 
consciousness indicates the severe general 
condition presence in the patient.

Taking into account the constant pro-
cess of child's growth, physical development 
(body weight and length in the first place)
is an objective criterion of severe acute or 
chronic disease presence or absence. At the 
same time, growth retardation is not common 
for respiratory diseases and almost always 
indicates the presence of severe congenital 
bronchopulmonary pathology (cystic fibrosis, 
multiple bronchiectasis). The severity of lung 
defects is directly proportional to the growth 
retardation. 

In general, the psychomotor develop-
ment impairment has no relation with respira-
tory disease and is an associated factor, that 
burdens patients care. 

Among the chest deformation type, the 
following are defined: keeled, funnel-shaped 
and kyphotic. In these anomalies, the breath-
ing mechanics and, as the result, lung func-
tions change. More expressed chest defor-
mations lead to more apparent impairment of 
pulmonary functional features. Chest defor-
mations or the presence of emphysematous 

(barrel) chest are of greater importance in 
the respiratory diseases diagnosis.

Emphysematous or barrel chest (Fig. 6.8) 
occurs due to the continuous lung tissue hy-
perinflation (more often found in bronchial 
asthma in children). At such chest form, expira-
tion is labored due to decreased lung elasticity. 

Clinically, the most significant complaint 
in patients with the respiratory disease is 
dyspnea. Dyspnea – a subjective feeling of 
discomfort at breathing or labored breathing. 
Many patients perceive dyspnea as a feeling 
of shortness of breath.

Characteristics of barrel chest:
1. An increase of anteroposterior chest 

size.
2. An increase of intercostal spaces.
3. Elevated shoulder girdle.
4. Hypertrophy of both sternocleidomas-

toid muscles. 
5. “Cervical fusion” effect.

As opposed to adults, emphysematous 
chest in broncho-obstructive lung diseases 
occurs significantly faster in children, which is 
associated with chest anatomical and physio-
logical features (cartilaginous tissue presence 
and increased mobility of the bony carcass).

One-sided bulging of intercostal spaces 
during expiration can be observed in exten-
sive pneumothorax, while bilateral bulging 

Fig. 6.8. Normal chest form (А), barrel chest (B)

А B
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