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Plan of the lecture

1. The anatomical characteristics of the upper respiratory tract in

children.

2. The anatomical characteristics of the lower respiratory tract in

children.

3. Anatomy and physiology of chest cavity:.

4. The mechanizm of breathing.

5. Semiotics of lesions and major diseases of the respiratory system

6. Features of anamnesis of children with pathology of the
respiratory system.

7. Clinical and laboratory characteristics of respiratory failure.
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The respiratory system is divided into two parts:

upper and lower respiratory tract;

The border of this division is the lower edge of
the cricoid cartilage.

Upper respiratory tract includes the paranasal
sinuses, nasal cavity, pharynx and the
Eustachian tube and other parts;

L_ower respiratory tract includes the trachea,
bronchi, bronchial and alveolar capillary-
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Anatomical characteristics
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 The nose, nasal passages (airways), sinuses infancy are comperatively narrow

+ Mucosa Is rich for vascular tissue } — that makes child vulnerable to
infection and oedema;

« Infection, swelling of the nasal cavity and nasal congestion contribute more
narrow or blocked of nasal airways, causing difficulty in breathing and sucking.

* There are not inferior (lower) nasal passages (until 4 years) and as a result rarely
epistaxis in infants;

* Nasolacrimal duct is short, the opening valve, hypoplasia valve may be the
cause of conjunctivitis with upper respiratory tract infection

* Development sinuses of infants continued after 2 years of age and finished
to 12 years; the maxillary sinuses is usually present at birth; the frontal
sinuses begin to develop in early infancy; Babies can suffer from sinusitis;
the ethmoid, maxillary sinuses are most vulnerable to infection.
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o Larynx is located on level the 3-
4th (neck) vertebrae;

*\/ocal and mucous membranes
are rich blood vessels and
lymphatic tissue, prone to

—— Prominent occiput

Tongue is disproportionately

inflammation, swelling, due to | : - IR W ATIORRN e
babies suffering from laryngitis | QI o
(viral croup), airway obstruction, Tonge at cicoid ring
Inspiratory dyspnea. () c8

C4

Larynx
: ry



Anatomical characteristics e
= L ower respiratery-tract T

- The trachea is short; M

: ~y k. LRT — vulnerable,
» Tracheal and bronchial E t -
passes in children is 18 S _cr?usencgl )
relatively small, cartilage éi? %Y ng rtmw't. gna
soft, the lack of elastic L =
tissue ] G
* Right bronchus more A B * Bronchioles —no
straight, like a direct extension of | S GRS, cartilage, smooth muscle

the trachea (causing the right lung
atelectasis or emphysema);

« Left bronchus is the
separation from the trachea;
 The bronchus is divided into
Inter-lobe bronchus, segmental
bronchus, bronchioles. \_

Imperfect development,
mucosa rich in blood
vessels, mucous glands
poplasia, lack of
retion of mucus, poor
mucociliary movement;

Air Sacs
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The ribs are cartilaginous and perpendicular relative to the vertebral column
(horizontal position), reducing the movements of the rib cage.

The infant chest wall is remarkably compliant and compliance decreases with
increasing age.

e The orientation of the ribs is horizontal in the infant; by 10 years of age, the
orientation is downward.

Newborn



~The mechanizm of breathing

Contraction of external intercostal muscles > elevation of ribs &
sternum > increased front- to-back dimension of thoracic cavity >
lowers air pressure in lungs > air moves into lungs

Contraction of diaphragm: diaphragm moves downward >
increases vertical dimension of thoracic cavity > lowers air

pressure in lungs > air moves into lungs:

>

oxygen

carbon

[ dioxide

D

diaphrag

inhalation
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* The intercostal muscles and air enters aif laves

accessory muscles of ventilation
are immature. /

As a result, children are more
reliant on the diaphragm for
Inspiration.

nbcage moves
down and in

ribcage moves
up and out

* Increased respiratory effort lungs expand

causes subcostal and sternal
recession, and the mechanical
efficiency of the chest wall Is

reduced.

diaphragm moves down diaphragm moves up

Inhalation Exhalation



from birth to 2 years is abdominal.

After 2 years of age it becomes mixed.

Subsequently, to 8-9 years of age a predominantly
abdominal type of respiration develops
in boys and costal type in girls.




Resume

» The considerable differences in respiratory physiology between infants and
adults explain why infants and young children have a higher susceptibility to
more severe manifestations of respiratory diseases, and why respiratory failure

is common problem in neonatal and pediatric intensive care units.

P The appreciation of the peculiarities of pediatric respiratory physiology is not
only essential for correct assessment of any ill child, but also for correct

interpretation of any pulmonary function test performed in this population.



» newborn 40-60 per minute,

» infantat 6 months 35-30 per minute,
P>  atiyear 30 per minute,

»  5years 25 per minute,

» 10 years 20 per minute,

P 12-18 years 16-20 per minute.







~ _Features of anamnesis of children with

pathology of the respiratory system

Patient's typical complaints:
Runny nose, sneezing. Nasal congestion.
Pain in the throat and swallowing.
Change of voice.
Cough. Excretion of sputum.
Dyspnea.
Pain in the chest.
Fever + symptoms of intoxication.

Relationship of manifestations of the disease with hypothermia, contact with
allergens, physical activity.



~Developmental anomalies of the

respiratory system

irregular branching of the bronchial tree,
agenesis and lung aplasia,

hypoplasia of the lung and its lobes,
additional light,

tracheo-esophageal fistula,

congenital stenoses of the trachea,

Carthage syndrome, bronchiectasis,

cysts and lung sequestration,

abnormalities of the blood and lymph vessels



Hypoplasia of the left lung
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~Congenital cyst of right lung




_ Cartagener syndrome

» combined developmental
defect, characterized by the
formation of bronchiectasises
in combination with complete
or partial inversion of internal
organs

P and polyposis of the mucosa
shells nose (sinusitis).




All symptoms of various
respiratory diseases may be

concerned to some pathological
syndromes:
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~ 1. Croup sgmﬁoTne
“*viral laryngotracheitis,
diphtheritic
laryngotracheitis, and
measles.



2.0bstructive syndrome
bronchitis,

bronchiolitis,
bronchopneumonia,
allergic respiratory
disease.



3. 5V dIvOm a €
insufficienc

(acute and chronic)
RDS, pneumonia,
foreign body, anomaly
of respiratory system,
pneumothorax,
atelectasis, tumors, etc.
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4. Restrictive syndrome

diffuse fibrosis of lungs.



_
Respiratory failure.

Insufficiency of external respiration,
which does not ensure the normal gas
composition of the blood, ie develops
hypoxia and acidosis.



——Clinical and laboratory characteristics of

respiratory failure

Repiratory failure I stage.

Dyspnea with physical exertion, without the involvement of
auxiliary muscles, is not at rest.

Cyanosis is perioral, unstable, worsens, disappears when breathing
40 to 50% oxygen, pale face.

BP N
Tachycardia

Behavior is normal or minor anxiety.



—— Repiratory failure II stage.

Dyspnoea at rest, constant, with the help of auxiliary
muscles, wheezing.

Cyanosis peroral, face, hands constant, does not disappear
when breathing 40 - 50% O2,; but absent in the oxygen tent,
generalized pallor of the skin, nail beds, sweating, blood
pressure increased/

Behavior: drowsiness, lethargy, adynamia, with periods of
excitement; decreased muscle tone.



| Repiratory failure Hl stage.
. P g

Dyspnea, respiratory rate is more than 20 - 30% of the
norm.

Blood pressure lowered.

Tachycardia 180 / min; p Co2 above 70 mm Hg. st; pO2 is
less than 60-40 mm Hg. st.

Repiratory failure IV century.

Hypoxic abdominal hypercapnia coma. Respiratory rate 10
and less for 1 min.



mnitis) - inflammation of the

nasal mucosa

* Difficulty with nasal breathing
* Rapid fatigue in feeding

* Anxiety of the child when feedi
* Delayed weight gain in an infar




S TAcuter hinopharyngitis (fasopharyngitis)=—

inflammation of the nasopharyngeal mucosa,
often accompanies the course of ARVI

Debut symptoms:

Sneezing, nasal congestion, difficulty in nasal breathing or mucociliary
discharge from the nasal passages

From the side of the pharynx - the catarrh of the mucous membrane of the
posterior pharyngeal wall, the sensation of a sore throat, pain, hoarseness
of the voice

Later, a cough is attached - at first dry, then moist - with phlegm (the flow
of mucus from the nose to the back of the pharynx)



~___Adenoids, or adenoid vegetations, are a pathological increase
(hypertrophy) of the nasopharyngeal tonsil, which can be
isolated or become a manifestation of hypertrophy of the
lymphadenoid tissue of the pharynx as a whole.

The nasopharyngeal tonsil is well developed only in
childhood. Therefore, adenoids, as a rule, are observed in

children.

There are 3 degrees of hypertrophy.

The most persistent symptoms are: difficulty nasal breathing,
frequent colds with abundant secretions of mucous secretion,
nasal hue of the voice, restless sleep with an open mouth,
snoring breath in a dream.
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~Sinusitis - inflammation of the paranasal
sinuses.

The adnexal sinuses of the young children are very weakly
developed, some are absent.

By the age of 2, the frontal sinus appears, the maxillary cavity is
enlarged.

By the age of 4, the lower nasal passage is formed.

The main symptoms: severe nasal congestion, intoxication
phenomena, fever, headache (or pain in the projection of the
sinus) - a constant, dull, bursting character, m. swelling of soft
tissues. Ds: R-graphy of the sinuses



The paranasal sinuses -

are undeveloped

Coronal section

in early childhood.

The makxillary sinuses are
present at birth,

but they are very small and e N SN T o
become greater in size after LIRS (4 .
2 years of age. €Y '

Olfactory bulbs
Celebral falx

; Frontal sinus
< § ?
J Orbital fat

Ethmoidal cells

Alveolar

| N i (& Buccinator muscle
nasal meatus . Al - ; PEAHBtOEEROSG

Alveolar process of maxilla

Sublingual gland

Mandible (body)



“absent in babies

prior to 1 year of age.
It appears after 2 years
of age and attains its
full development by
12-15 years.




~Acute laryngitis - ian

membrane of the larynx, involvement of the vocal
cords and subglottic space in the process.

A triad of symptoms are typical:

* Change of voice (dysphonia)
* Rough barking cough

* Inspiratory dyspnea
(shortness of breath)




- Stenosis of the larynx - narrowing of its lumen against the

background of an inflammatory reaction (with acute
laryngitis) - croup!

Croup is a syndrome, not a disease.

The croup accompanies various infectious diseases (ARI) and
combines a group of similarly symptomatic hubolevany.

There are true and false cereals.

With true croup, the vocal cords are affected. The true croup
develops only with diphtheria, so it is also called diphtheria croup.

False groats - acute stenosing laryngotracheitis.



Itis

* Inflammatory damage of bronchi of any caliber (without lesion of pulmonary
tissue!) of different etiology (infectious, allergic, toxic), developed in a short
period of time.

* The main symptom of acute bronchitis is
coughing!

Can be:

® acute bronchitis,
® acute obstructive bronchitis,
* acute bronchiolitis.




~Acute bronchitis

Most often, the etiological factor of acute bronchitis is various viruses
(influenza, parainfluenza, rhinoviruses, enteroviruses), less often
bacteria (pneumococcus, hemophilus, moraxella).

Cough is dry at the beginning of the disease, in the future - more
moist and productive.

The duration of fever is an average of at least 2-3 days.

When auscultation is found common in all pulmonary fields, diffuse
coarse dry (bass - buzzing, buzzing) and moist medium and large
bubbling rales.



Acute obstructive bronchitis

is bronchitis, which occurs with bronchial obstruction syndrome.
[t occurs in children at 2-3 years of life more often and it is more
severe than in adults.

Etiology:
PC viruses
Parainfluenza viruses
Adenoviruses



Acute obstructive bronchitis

Noisy wheezing with prolonged exhalation, audible at a distance (distal
rales).

Children can be restless, often change the position of the body, dyspnea
gradually builds up. Cough is dry!

Expressed tachypnea, mixed or expiratory dyspnea; the chest is swollen,
the intercostal spaces are smoothed (flattened).

The percussion sound is boxed. The exhalation is elongated.

Auscultation reveals a large number of scattered moist medium- and
large-bubbling rales.



Acute pneumonia

acute infectious inflammation of the pulmonary parenchyma,
mainly bacterial etiology, the diagnosis of which is based on
the characteristic clinical (respiratory distress syndrome) and
radiographic signs (the presence of infiltrative changes on the
chest X-ray).

X-ray is the gold standard for diagnosing pneumonia!



P Clinical signs of pneumonia ————
1. Clinical signs:

acute onset with fever greater than 38.5 °;

loss of appetite, general symptoms of intoxication;

cough, increasing dyspnea (mixed);

tachypnea, chest pain (with pleurisy);

in infants up to a year - groaning breathing, swelling of the wings of the nose
(equivalent to dyspnea)

2. Physical examination:
local shortening of percussion sound;
weakening of breathing or bronchophonia;
local small bubbling rales and crepitation;

asymmetry in auscultation
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" Thank you for your attention:
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