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Abstract. This literature review explores the pathomorphological changes in the
adrenal glands of newborns with respiratory distress syndrome (RDS). The study
focuses on the impact of hypoxia, hormonal imbalances, and stress responses on
adrenal gland structure and function. Key findings include adrenal hypertrophy,
degenerative changes (such as fatty and hydropic degeneration), impaired
microcirculation, and necrotic changes in severe cases. The review highlights the role
of cortisol and aldosterone deficiency in exacerbating RDS and emphasizes the need
for further research into the mechanisms of adrenal insufficiency. The analysis
underscores the importance of developing strategies to address corticosteroid
dysfunction in newborns with RDS, offering insights into the interplay between
adrenal pathology and respiratory outcomes. The findings suggest that adrenal gland
dysfunction significantly contributes to the severity of RDS, and understanding these
changes is crucial for improving clinical management and therapeutic approaches in
neonatal care.

This abstract aligns with the content of the article, focusing on the key themes of
adrenal gland pathology, hormonal dysfunction, and their implications for RDS in
newborns.
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Purpose of the Study. To comprehensively analyze the pathomorphological changes
in the adrenal glands associated with the diagnosis of respiratory distress syndrome
(RDS) in newborns, and to explore their relationship with pathological processes. The
study aims to compare these structural changes with clinical outcomes, with a
particular focus on adrenal dysfunction in newborns, the severity of RDS, and the stress
response.

Materials and Methods. To study the pathomorphological changes in the adrenal
glands in newborns with RDS, we reviewed research published between 2014 and
2024. Our search included peer-reviewed articles, autopsy studies, and biopsy reports
examining the adrenal gland morphology in newborns diagnosed with RDS. Databases
such as PubMed, Scopus, Web of Science, and Google Scholar were utilized. A total of
20 sources were analyzed.

Results.

1. Hypoxia and Adrenal Gland Damage. Hypoxia disrupts energy production
processes in adrenal cells, particularly cellular respiration (the process of energy
production using oxygen within the cell). Energy deficiency prevents cells from
functioning fully, leading to their damage and potential death.

2. Disruption of Adrenal Hormonal Function. Kumar et al. (2015) studied
adrenal hormonal function in patients with RDS. They found a decrease in the
production of steroid hormones, such as cortisol and aldosterone, in newborns
with RDS. This reduces the body's ability to respond to stress and, in severe
cases, leads to adrenal tissue damage and a sharp decline in steroid hormone
synthesis, exacerbating RDS.

3. Hypertrophy and Hyperplasia. Severe hypoxia in RDS activates the
hypothalamic-pituitary-adrenal (HPA) axis. Increased secretion of corticotropin-
releasing hormone (CRH) from the hypothalamus stimulates the pituitary gland
to produce more adrenocorticotropic hormone (ACTH). Under ACTH influence,
the zona fasciculata of the adrenal cortex produces cortisol, which helps the body
manage physiological stress related to respiratory insufficiency, hypoxia, and
inflammation. In prolonged hypoxia, compensatory hypertrophy of the zona
fasciculata is observed in newborns.

4. Degenerative Changes. Signs of fatty and hydropic degeneration may appear
in cells, indicating disrupted metabolism and insufficient energy supply.
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5. Impaired Local Blood Circulation. Histological findings may include
hemorrhage, stasis, and microthrombi in the adrenal glands, leading to tissue
ischemia, hypoxia, and necrosis.

6. Necrotic Changes. In severe cases, cell necrosis occurs, potentially leading to
adrenal insufficiency.

Discussion. The analysis of the results indicates that respiratory distress syndrome
(RDS) not only causes lung damage but also leads to profound morphological and
functional changes in the adrenal glands. These pathological processes are primarily
characterized by hypoxia, microcirculation disruption, hormonal imbalance, and
degenerative and necrotic changes in cells.

Hypoxia results in energy deficiency in adrenal cells, disrupting cellular respiration
and leading to degenerative changes (fatty and hydropic degeneration) and necrosis.
Microcirculation disturbances manifest as hemorrhage, stasis, and microthrombi,
exacerbating tissue ischemia and hypoxia.

Additionally, while the activation of the HPA axis increases cortisol production,
prolonged hypoxia and stress reduce the adrenal glands' compensatory capacity.
Studies show a decrease in cortisol and aldosterone production in newborns with RDS,
impairing the body's ability to adapt to stress, disrupting homeostasis, and worsening
the clinical course of RDS.

Conclusion. The histological data from the literature review indicate significant
changes in the adrenal glands of newborns who died from RDS, including adrenal
hypertrophy, disruption of zonal structure, and signs of inflammation or necrosis. These
findings highlight the need for further research into the mechanisms of adrenal
insufficiency associated with RDS and emphasize the importance of developing new
approaches to prevent or correct corticosteroid deficiency in newborns.
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