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 Аннотация. Тяжелое течение преэклампсии во втором триместре, 20-

36 неделях беременности негативно влияет на дифференцировку легочной 

структуры. Выявлено морфо-функциональная картина легких у 

новорожденных с атрезией пищевода. Отмечена у новорожденных 

оперированных по поводу устранения атрезии пищевода легкие 

сформированные, но инфильтрированы воспалительно-клеточными 

инфильтратами, представленными в основном лимфоцитами. При этом 

происходит ряд изменений в легочной паренхиме вследствие аспирации 

слизью, амниотической жидкостью и мекониями плода. Дифференциальная 

диагностика легочных компонентов по морфологическим критериям у 

новорожденных оперированных по поводу устранения атрезии пищевода, 

мертворожденных плодов с аномалиями пищевода и живорожденных, но 

умерших новорожденных с аспирационной пневмонией показывает их 

неоднородность.  

Ключевые слова: атрезия, морфология, морфометрия, легкие, пищевод, 

сфинктер. 

CHANGES OBSERVED IN THE LUNGS OF NEWBORNS IN 

ESOPHAGEAL ATRESIA 

Urakov Kuvandik Nematullayevich, Gulafzal Uzbekbоyevna AMONOVA 

Department of Pathological Anatomy with a course of sectional biopsy 

Samarkand State Medical University, Uzbekistan 

Abstract. Severe preeclampsia in the second trimester, 20-36 weeks of 

pregnancy negatively affects the differentiation of the pulmonary structure. The 

morphofunctional picture of the lungs in newborns with esophageal atresia was 

revealed. It was noted in newborns operated on for the elimination of esophageal 

atresia, the lungs were formed, but infiltrated by inflammatory cell infiltrates, 

represented mainly by lymphocytes. At the same time, a number of changes occur 

in the pulmonary parenchyma due to aspiration by mucus, amniotic fluid and fetal 

meconium. Differential diagnosis of pulmonary components according to 

morphological criteria in newborns operated for the elimination of esophageal 
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atresia, stillborn fetuses with esophageal abnormalities and live-born but deceased 

newborns with aspiration pneumonia shows their heterogeneity. 

Key words: atresia, morphology, morphometry, lungs, esophagus, sphincter. 

  

 Respiratory system diseases are a type of pathology that is most common 

among infants. Lung disease corresponds to every sixth death worldwide [1, 5, 11, 

15, 18]. Today, the problem of prevention and treatment of lung diseases in children, 

especially newborns, is becoming an actual issue. These factors affect the 

development of normal lung improvement in the fetus and their pathological 

appearance: acute polyhydramnios, diabetes mellitus, hyperthyroidism and foci of 

chronic infection [2, 5, 8, 21]. Stratification of the lungs is adversely affected by a 

severe type of preeclampsia in the second half of pregnancy, for weeks 20-36. In 

some cases, lung maturation is also negatively affected by defects in the fetal 

digestive, cardiovascular system and many other systems [4, 6, 7 , 8, 12]. In 

premature infants, alveolocytes are one of the main factors that stimulate damage to 

epithelial tissue as well as the occurrence of hyaline membrane disease (HMD), 

which is intranatal hypoxia and aspiration of amniotic fluid [2, 3, 6, 8, 9, 19]. 

Disorders of esophageal atresia and digestive system development also directly 

affect the development of organs of the respiratory system. It was the goal of our 

research that information about morphofunctional changes in the lungs of newborns 

with esophageal atresia was poorly cited in the literature. 

 Research source and methods. In the scientific center of Pediatric Surgery 

of the Samarkand region for 2019-2022 (52 cases), babies born with esophageal 

atresia and who died surgically, babies born with esophageal abnormalities and 

babies who died with complications such as aspiration pneumonia were examined. 

All cases were autopsied in the pathological anatomy department of SamSMU clinic 

No. 1. Of these, 39 were male - gendered (73.12 %) and 14 were female-gendered 

(26.88 %). The age of babies born and died alive was 1-1.5 months. During the 

autopsy examination, we received tissue fragments for examination from different 

areas of the lungs and also from different parts of the esophagus, as well as from 

unchanged parts of these organs. An autopsy revealed the development of aspiration 

pneumonia in girls in 12 cases, boys in 30 cases, girls in 10 cases, and esophageal-

tracheal fistula (mites) in boys in 12 cases. In all cases, the cause of death was tested 

to be progressive respiratory and heart failure, aspiration pneumonia, mediastenitis, 

pleurisy, and pericarditis. 
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 In all groups of observations, the material for the study was given 

importance to the fact that the bronchi of large, medium and small calibers are 

selected to the extent that it allows a complete assessment of the morphofunction 

state of the respiratory parts. To do this, the lungs of the fetus and deceased babies 

were examined either completely or with a fragment of the lungs. Attention was paid 

to the fact that approximately 5-7 tissue fragments from each segment of the lungs 

of slightly larger fetuses and deceased infants were taken from different areas. To 

analyze these obtained samples, we used a light microscope. We processed and 

hardened the lumps from the lung tissue in Buen liquid. We took the hardened flakes 

in 3-4 parts, washed in 800 alcohol, dehydrated and then paraffin. From each block, 

we prepared 6-8-step, 10 µm thick, cross-sections spaced 60-80 µm apart and 

painted with hematoxylin-eosin paint. At the same time, we also conducted 

morphometric studies. 

 The results of the study: when the lungs of infants with the practice of 

eliminating esophageal atresia are macroscopically examined, a small amount of 

serous fluid is found in the cavity of large-caliber bronchi, both lungs are fully 

mature, light pink in color and full of air. And on microscopic examination, the 

mucous membrane of the respiratory bronchioles is covered with prismatic 

epithelium. Epithelocytes of certain areas are desquamated, the mucous membrane 

is full of blood vessels, mucosal glands are hypersecretion, myocytes are in a swollen 

state, non-sparsely formed connective tissue fibers are fibrous, and inflammatory 

cell infiltrates are accumulated. These inflammatory cell infiltrates are composed of 

lymphocytes, monocytes, fibroblasts, plasmoblasts, and segmented-core 

neutorphils. 
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Figure 1. Infiltration of lymphocytes, plasmocytes and macrophages in the lungs 

of a died baby with esophageal atresia (postoperative condition). Painted with 

hematoxylin-eosin, ob.40, ok.10. 

 Small amounts of lymphogistiocytic infiltrates are detected in the muscle 

floor of Terminal bronchioles. When infants ' lungs are examined microscopically, 

they appear to have a canalicular structure (Figure 1). The alveoli are covered with 

a flat and cuboid epithelium. The alveolar cavity is found to contain a small amount 

of clear fluid, fibrin fibers, and macrophages. Lymphocytes and fibroblasts are 

concentrated in the walls of the aerogematic barrier, fullness and hemostasis are 

visible in the capillaries. Due to the increased permeability of capillaries 

endothelocytes, transudate is detected in the alveolar cavity and in the areas of 

aerogematic obstruction. When the body of babies born with esophageal anomalies 

and died from complications of aspiration pneumonia is autopsied, macroscopically 

large-caliber bronchial cavities detect mucus, displaced mucosal masses, as well as 

amniotic fluid, meconium residues. Lung parenchyma, on the other hand, is dark 

brown, airless, gives a positive result when a water probe is passed through, it can 

be determined that it has a soft-elastic consistency when we cut and see. On 

microscopic examination, the mucous membrane of the bronchi is covered with 

prismatic epithelium, which in most areas is desquamated, the cysts of prismatic 

epitheliocytes are overlapping and covered with a sticky substance.  

The mucous membrane is covered with sparse unformed connective tissue, 

myocytes in a swollen state, lymphocytes, plasmoblasts, monocytes and fibroblasts.  

 We can see fullness and hemostasis in small blood vessels. The fibrosis-

lower and adventitial floors are unchanged. The cavity of the small and terminal 

bronchi is blocked by a slimy mass. Microscopically, however, it is found that most 

cuboid epitheliocytes have been desquamated on the mucous membrane. 

Lymphogistiocytic infiltrates are concentrated in the mucous membranes, stasis 

develops in the capillaries. Most segments of the lungs do not have their alveoli 

open. 
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Figure 2. Infiltration of lymphocytes, plasmocytes and macrophages in the lungs of 

a deceased baby with esophageal atresia (postoperative condition). At the same 

time, sclerotic changes in terminal bronchioles are detected. Painted with 

hematoxylin-eosin, ob. 40, ok. 10. 

In the process of maturation of the fetus, most of the alveolocytes are non-

straightened, displaced, airless, distelectasis areas. The interalveolar barrier is 

thickened; infiltration of lymphocytes, monocytes and also hemosiderin granules is 

recorded (Figure 2). The cavity of some alveoli is flooded with homogeneous - 

homogeneous masses, and in some there are foci of bleeding (there are aggregates 

of blood cells), an increase in the number of endothelocytes in large-caliber blood 

vessels, thickening of the middle membrane and outer wall of their walls, stasis in 

blood vessels has been recorded. The alveoli are cuboid and covered with a flat 

epithelium. In some cases, the lungs have a structure characteristic of the alveolar 

stage, the alveolar divisions are wide, the general capillarization of the lungs is not 

formed, the endothelium of the capillaries is found to be in a swollen state. 
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Figure 3. In the stillborn lung, descvamative changes can be seen in the terminal 

bronchioles, aspiration and accumulation of pubic waters, and autolysis of the 

pulmonary parenchyma. Painted with hematoxylin-eosin, ob. 40, ok. 10. 

 In children born to early from timeline (1,000-1,200 gr), the alveoli are small 

in size, covered with cuboid epithelium. The inter-alveolar barrier walls are wide, 

the network of capillaries in them is found not to be located directly under the 

epithelium in all areas. Elastic fibers are found to be underdeveloped in interstitial 

tissues. Lung tissue in an atelectasis condition is seen to be partially flattened in 

some areas (Figure 3). 

 Conclusion. In histological examinations of the internal organs of the body 

of infants, in which the operative treatment of respiratory organ pathologies and 

elimination of esophageal atresia was performed, it was found that the structure of 

the lungs was preserved morphologically. But the morphological picture was 

observed to be polymorphous, which in turn means how deep the changes in the 

lungs are: in a row of deceased babies, exudate was detected in the deformed bronchi 

and alveolar cavity, as well as fibrin, segment-core leukocytes, displaced alveocytes 

with no nuclei, fragmented and whole erythrocytes, hemosiderin granules. The walls 

of the bronchioles are in most cases intact, the preserved terminal bronchiole cavity 

contains a dense exudate, many segments-nucleated leukocytes, displaced 

bronchiolar epithelial elements. The peribronchial areas and alveolalaro barrier 

walls have developed edema, with a large accumulation of cell infiltrates of mixed 

composition: segment-nucleated leukocytes, macrophages and lymphocytes have 
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been identified. Thus, the degree and duration of survival of babies depends on the 

nature, type and course of morphological changes that have developed in the lungs. 
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