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Abstract

This article, compiled on the basis of an analysis of scientific literature, is devoted to the problem of
respiratory distress syndrome and atelectasis in infants. Respiratory disorders are in 2nd place among
diseases of infants, their overall incidence is 1% of all infants, and in premature infants it is up to 14%. The
most common form of respiratory distress syndrome is atelectasis, the main causes of which are: weakness
and slowing of the respiratory center, underdevelopment of the respiratory system, hypoxia or asphyxia,
brain or spinal cord injury. Externally, the focus of atelectasis is fleshy, swollen, dark gray, microscopically
the walls of the alveoli are tightly packed, the alveolocytes are displaced, and cells and hyaline membranes
are found in the space.
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Urgency. Respiratory system diseases in infants are one of the most urgent problems. Among the diseases of
infants, respiratory disorders are in second place - 8.9% and most often occur in premature infants, due to the
morphofunctional characteristics of the respiratory system. In particular, respiratory distress syndrome in
infants is 7-12.5% in general, 1-1.8% in premature infants, and 0.4-0.5% in very low birth weight infants. The
main cause of the development of this disease is the lack of endogenous surfactant in the lungs of infants,
weakness of the respiratory muscles and the inability to breathe independently. In foreign scientific literature,
the terms “respiratory distress syndrome” and “hyaline membrane disease” are synonyms. Primary atelectasis
often develops in the lungs of infants as a separate nosological unit. Clinical differential diagnosis of these
lung diseases in infants is very difficult.Pathological examinations reveal atelectasis, edematous-hemorrhagic
changes, and hyaline membranes as direct causes of infant death. Respiratory disorders in infants are mainly
related to the gestational age of pregnancy. The shorter the gestation, the higher the degree of disease
development, and the longer the gestation, the less frequent the disease.

Infant respiratory distress syndrome (IRDS) is a non-infectious process that develops in the first days after
birth, manifested by acute respiratory failure, surfactant deficiency, underdevelopment of pulmonary tissues,
and dysfunction of other systems. Respiratory distress syndrome is an important cause of morbidity and
mortality in both premature and term infants.

Risk factors for the development of respiratory distress syndrome include: birth at a gestational age of less
than 35 weeks, birth with morphofunctional immaturity, acute and chronic hypoxia, maternal diabetes
mellitus, hypothyroidism and other endocrine diseases, twin pregnancy, cesarean section, premature placental
abruption, the presence of congenital and genetic diseases, birth with head injury. Local causes include:
respiratory center deficiency, bronchial stenosis, surfactant deficiency, intercostal muscle insufficiency, low
lung tissue elasticity, respiratory rate, bradypnea.

Infantile pulmonary atelectasis is a failure to open or re-close the alveoli of the lungs within 2 days after birth,
due to the specific structure and central control of the bronchoalveolar tissue. The literal translation of
atelectasis is “incomplete collapse,” and it refers to the anatomical condition of the lung. Atelectasis of the
lungs in infants is a respiratory distress syndrome and occurs in 1% of all infants and 14% of premature infants.
The relevance of the problem of pulmonary atelectasis for the pediatrics field is due to the fact that there are
many reasons why alveolar tissue in the lungs collapses in infants under one month of age. In pulmonary
atelectasis, a diffuse reduction of the respiratory surface of the alveolar tissue and the part of it that participates
in breathing is observed. As is known, there are more than 300 million alveoli in the lung tissue, and they
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enrich the blood with oxygen during breathing. Atelectasis is a manifestation of respiratory distress syndrome,
the main cause of respiratory failure in the neonatal period, and its incidence is higher with gestational age
and body weight. It occurs in an average of 65% of infants born at 30 weeks of gestation, 35% if prophylaxis
is carried out with steroid hormones, 25% in those born at 34 weeks of gestation, and 10% with prophylaxis.
All conditions leading to surfactant deficiency are risk factors for respiratory distress syndrome. These include
underdevelopment of the lungs, fetal asphyxia, morphofunctional insufficiency, impaired pulmonary-cardiac
coordination, pulmonary hypertension, metabolic disorders, including: acidosis, hypoproteinemia,
hypofermentation, electrolyte disorders.

When a baby is born, air first enters the lungs. In this case, the diaphragm creates negative pressure in the
chest, surfactant increases the tension on the surface of the alveoli, preventing them from collapsing. However,
at birth, the amount of surfactant in the lungs is very low.

According to the international classification, depending on the significance of this pathology and taking into
account its prevalence, focal, total and subtotal atelectasis are distinguished. There are also: congenital and
acquired atelectasis. The congenital form is observed in premature babies when the lungs are not fully
developed, and the airways are blocked by mucus and cerebrospinal fluid. The mechanism of the development
of congenital atelectasis is that in fact, in the fetus, the lungs are in a collapsed state without air and are waiting
for the first breath. Sometimes atelectasis can develop physiologically in normal-born babies, but it quickly
opens.

The causes of primary atelectasis in newborns are: weakness and slowing of the respiratory center,
underdevelopment of the respiratory system, previous hypoxia or asphyxia, damage to the head or spinal cord.
In addition, ascites aspiration syndrome is also a cause of primary atelectasis. This syndrome is observed
mainly when the child is born late or prematurely, and hypoxia, hypercapnia, acidosis develop in the child's
body, which stimulates the respiratory center, the act of breathing begins in the fetus, intestinal peristalsis
increases, meconium enters the cerebrospinal fluid and aspirates the respiratory tract. The respiratory tract,
i.e. the trachea, bronchi, and lung parenchyma, becomes obstructed and inflamed, causing atelectasis.

2) moderate - due to impaired blood circulation in the lungs, pulmonary edema; 3) severe atelectasis - covering
the lungs with pathological tissues, i.e. pneumosclerosis, bronchial retention cyst, bronchiectasis. Depending
on the prevalence of the pathological process: atelectasis of the entire lung, segmental atelectasis, segmental,
subsegmental atelectasis.

Depending on which lung develops atelectasis, it proceeds in different morphological and functional forms.
Atelectasis of the lower lobe of the left lung develops when the bronchiole of the lung segment is obstructed,
as a result of which it involves and stretches the organs of the lower part of the thoracic cavity, including: the
heart, esophagus and thymus. Atelectasis of the upper lobe of the right lung involves the organs located in the
upper part of the thoracic cavity. In this case, the middle lobe of the right lung, the lower part of the upper
lobe, is subject to compensatory emphysema, and some ruptures are complicated by the development of
pneumothorax. Ring or disc atelectasis is manifested by the collapse of the parenchyma of neighboring
segments in diffuse pathologies of the bronchial tree. The causes of this are pneumonitis, fibrosing alveolitis,
sarcoidosis. Another type of atelectasis is middle lobe syndrome. In this case, the lymph nodes of the middle
lobe of the right lung, as a result of inflammatory diseases or tuberculosis, compress the bronchus and it
becomes obturated, as a result of which atelectasis develops.

The Pathogenesis of Obstructive Atelectasis

The pathogenesis of obstructive atelectasis occurs when the bronchial lumen is blocked by a tumor, foreign
body, vomit, sputum, or blood, leading to a focus of dyselectasis in the alveolar tissue. In this case, air is
absorbed into the blood vessels of the lung tissue through the bronchial wall, provoking impaired lymphatic
and blood circulation, such as engorgement. If the obstruction is not removed within three days, it can lead to
serious complications.

Purpose of the Study

In Uzbekistan, several scientific studies are being conducted on the role and significance of pathological-
anatomical indicators in diagnosing and effectively treating undiagnosed and complicated neonatal deaths due
to respiratory failure. However, the incidence rate, risk factors, and pathological anatomy of pulmonary
atelectasis in infants have not yet been fully investigated.
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The main objective of the study is to analyze the risk factors for pulmonary atelectasis in infants, improve the
assessment of pathomorphological changes developing in the focus of atelectasis depending on gestational
age and postnatal life, and assess its diagnostic significance in respiratory distress syndrome.

Materials and Methods

A clinical and anamnestic analysis was conducted on mothers and the birth process of infants born with
primary atelectasis. Archival material from the Republican Center for Pathological Anatomy was used as the
basis for analysis for the years 2017-2022.

The study and analysis of medical documents from a total of 448 infants who died of respiratory distress
syndrome of varying degrees revealed that the risk factors for developing primary atelectasis in newborns
included maternal conditions such as preeclampsia, infectious diseases, endocrine pathology, and various
extragenital diseases, as well as complications related to the birth process.

Risk factors also included maternal age under 20 or over 35, preeclampsia, infectious diseases, complicated
labor, head and brain injuries, and a high incidence of congenital malformations. Primary atelectasis of the
lung was most common in premature infants, with risk factors also being significantly high (see Figure 1).
The second group of risk factors contributing to the development of atelectasis in full-term infants is outlined
in Figure 2.
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Figure 1. Risk factors for primary atelectasis Figure 2. Risk factors for primary atelectasis
in premature infants: Morpho-functional in full-term infants:Diabetes mellitus

1

insufficiency, Hypoxia Maternal infection
Amniotic fluid aspiration Amniotic fluid aspiration
Placental abruption Placental abruption
Brain injury Brain injury

Congenital malformations Congenital malformations

In addition, morphometric examination of the structural units of the lung tissue was carried out using the
“point counting” method of G.G. Avtandilov. Three forms of primary atelectasis of the lungs of infants were
selected: acinar atelectasis; segmental atelectasis; fragmentary atelectasis. To compare the quantitative
indicators of these forms of atelectasis, the lung tissue structures of children who died from extrapulmonary
head injuries were counted as a control group. In the images taken from histological sections prepared from
lung tissue of these groups with atelectasis stained with hematoxylin and eosin, the points corresponding to
the following structural units were counted: alveolar space, blood vessels, foci of hemorrhage, foci of
atelectasis, alveolar wall. Based on the available quantitative data, the following coefficient can be calculated:
the ratio of the area of the alveolar space to the area occupied by the alveolar wall or foci of atelectasis - the
alveolar space activity coefficient (ASAC).Using the morphometric method of G.G. Avtandilov, the “point
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counting-test system”, 3 forms of primary atelectasis of the lungs of infants were selected: 1) acinar atelectasis,
2) segmental atelectasis, 3) fragmentary atelectasis. To compare the quantitative indicators of these forms of
atelectasis, the lung tissue structures of children who died from extrapulmonary head injuries were counted as
a control group. These groups were counted as points corresponding to the following structural units in
histological sections prepared from atelectasis lung tissue stained with hematoxylin and eosin. An average of
10 points were counted in each group:

- Alveolar space — Rab;

- Blood vessels — Rqt;

- Hemorrhage sites — Rqq;

- Atelectasis sites — Raw;

- Alveolar wall — Rad.

- The points counted in 10 images for each structural unit were added up and the average was calculated, and
the area occupied by the structural unit (V) was calculated from it based on the following formula, for example:
the area occupied by the alveolar space - Vab = Rab/Rx100. In this way, the areas occupied by all structural
units of the lung tissue were calculated: Vab, Vqt, Vqq, Vaw.

Based on the quantitative data obtained on these indicators, the following coefficients can be calculated:

The coefficient of the ratio of the alveolar space area to the area occupied by the alveolar wall or foci of
atelectasis is the alveolar space activity coefficient (ABFC);

Table 1
Control group
Number of Number of points Total number
microphotos b Rat Raq R of points
1 96 34 8 61
2 102 30 7 60
3 104 28 5 63
4 94 36 9 61
5 98 35 8 59
6 101 29 10 60 200
7 103 28 7 62
8 95 35 8 62
9 103 31 6 60
10 99 33 8 60
> 995 321 76 608 2000
M=m % 49,7+2,23 16,1+1,64 3,8+0,85 30,4+2,08
CONCLUSION

1. Among the risk factors for the development of primary atelectasis in babies, it has been proven that the
mother's endocrine, infectious, preeclampsia diseases, complicated childbirth, early placental migration, birth
defects and premature birth are more significant.
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2. The shorter the gestation period, the more severe and diffuse atelectasis due to the underdevelopment of the
lungs. If the gestational months are relatively long, the atelectasis appears as a large focus, the development
of acinar atelectasis with small foci in full-term infants, and the development of secondary changes such as
inflammation and sclerosis in the lungs depending on the length of time the babies live.

3. It was confirmed that primary atelectasis occurs in most cases in segments I, II, IX, X of both lungs, and in
segments IV and V of the left lung, of which small-focal atelectasis develops in the upper segments I, II of the
lungs, and large-focal and diffuse atelectasis develops in the lower segments X, X, and histologically, the
lung tissue in these segments is underdeveloped.

4. It was confirmed that, depending on the forms of primary atelectasis, the alveolar space decreases sharply,
the area it occupies decreases by 2.4 times in acinar atelectasis, 3.6 times in segmental atelectasis, and 5.3
times in segmental atelectasis, while, on the contrary, the area of atelectasis increases, the alveolar space
activity coefficient, indicating the level of respiration in the lung tissue, is 1.63 in the control group, this
indicator decreases by 3.5 times in acinar atelectasis, 6.5 times in segmental atelectasis, and 10 times in
segmental atelectasis.
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