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ABSTRACT

Respiratory distress syndrome (RDS) remains one of the leading causes of
morbidity and mortality in preterm infants due to pulmonary immaturity and
surfactant deficiency. Early use of Continuous Positive Airway Pressure (CPAP)
has emerged as a key noninvasive respiratory support strategy aimed at stabilizing
alveoli, improving oxygenation, and reducing the need for mechanical ventilation.
This article presents a narrative review of the pathophysiology of RDS and the
theoretical and clinical foundations of early CPAP therapy. Evidence from modern
neonatology suggests that early initiation of CPAP reduces alveolar collapse,
preserves endogenous surfactant function, decreases the incidence of
bronchopulmonary dysplasia, and improves overall respiratory outcomes. The
paper emphasizes the role of minimally invasive respiratory strategies in
contemporary neonatal care.
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YOPEKTUBHOCTH PAHHEN CPAP-TEPATIUN Y HEJOHOIIEHHBIX
HOBOPOKJIEHHBIX C PECHUPATOPHBIM JUCTPECC-
CUHJIPOMOM

PacynoBa Yruioun HemarxkoH Kusu
MarucTpaHT 1o crenuaibHocTu Heonatonorus kadenpa nequarpuu
byxapckuii rocyaapCTBEHHbIA MEIUIIMHCKAN UHCTUTYT
AHHOTALUA

Pecniuparopusiii quctpecc-cunapom (PIC) octaérest omHoON U3 BEAyIIUMX MPUYUH
3a00JIeBAEMOCTH M CMEPTHOCTH Y HEJOHOILIEHHBIX HOBOPOXKIAEHHBIX BCJIEICTBHUE
He3penocTH JErkux W Jedunura cypdakranta. PaHHss Tepamusi MeTOq0M
MIOCTOSTHHOTO ~ TIOJIOXKUTENBHOTO JaBIeHUs B AbixarenbHbIX myTsax (CPAP)
paccMarTpuBaeTCs KakK KJII0YeBas HEWHBA3WBHAsl CTpATErusi PECHUpPaTOPHOU
MOJIJIEPAKKH, HAMPABJICHHAS! HA CTaOWJIM3AIUIO AJIbBEOJI, YIYUIlIEHHE OKCUT€HAIIMU
U CHWKEHHUE MOTPEOHOCTM B HCKYCCTBEHHOW BEHTWISIMU JErkux. B manHOi
pabote mpencraBieH 0030p mnarodusnonornueckux wmexanusmoB PIHC wu
TEOPETUKO-KJIMHUYECKNX OCHOB  paHHero npumeHeHns CPAP.  Ananus

"IxoHomuka u couuym' Ne2(141) 2026 www.iupr.ru



COBPEMEHHBIX JIaHHBIX HEOHATOJIOTMM IIOKa3bIBaeT, 4To paHHee Hadaio CPAP
YMEHbBIIAET aJbBEOJSIPHBIN KOJUIATNC, CHOCOOCTBYET COXpaHEHUIO (PyHKIUHU
SHIOTEHHOT0 CypdakTaHTa, CHIDKA€T YacTOTy OpOHXOJErOYHON IUCIUIA3UUd |
yiIydlIaeT pecnuparopHeie ucxonpl. [logu€pkuBaercs 3HAYUMOCTH MUHUMAJIBHO
VMHBA3MBHBIX PECIIMPATOPHBIX CTPATETMM B COBPEMEHHOW HEOHATAIBHON MPAKTHUKE.

KuroueBble c10Ba: HEJOHOLIEHHBIE HOBOPOKIEHHBIE, PECITUPATOPHBINA AUCTPECC-
cunapom, CPAP, nedbunut cypdaxranta, HeWHBa3UBHAS BEHTUJISIUSA JIETKUX

INTRODUCTION

Respiratory complications remain a major challenge in the management of preterm
infants. Among them, respiratory distress syndrome (RDS) is one of the most
frequent and serious conditions encountered in neonatal intensive care units. RDS
primarily results from insufficient production and functional immaturity of
pulmonary surfactant, which leads to increased alveolar surface tension, alveolar
collapse, reduced lung compliance, impaired gas exchange, and progressive
hypoxemia.

Historically, invasive mechanical ventilation was the mainstay of treatment for
preterm infants with respiratory failure. However, it became evident that
mechanical ventilation, while lifesaving, could contribute to ventilator-induced
lung injury, barotrauma, volutrauma, and the development of chronic lung disease,
particularly bronchopulmonary dysplasia (BPD).

In recent decades, neonatology has shifted toward less invasive respiratory
strategies designed to support spontaneous breathing while minimizing lung injury.
Continuous Positive Airway Pressure (CPAP) represents a cornerstone of this
approach. CPAP provides a constant distending pressure to the airways, preventing
alveolar collapse at end-expiration, increasing functional residual capacity, and
improving oxygenation without the need for endotracheal intubation.

Early initiation of CPAP — beginning in the delivery room or shortly after birth —
has been increasingly adopted as part of the “CPAP-first” strategy. This approach
aims to stabilize the lungs before severe atelectasis develops, thereby reducing the
need for invasive ventilation and surfactant administration. Despite the growing
body of clinical evidence, the theoretical and physiological basis of early CPAP
therapy deserves further comprehensive discussion.

This article provides a narrative review of the pathophysiological mechanisms of
RDS and analyzes the clinical rationale for early CPAP therapy in preterm infants.

MATERIALS AND METHODS

This work is not an original clinical study but a narrative review. The analysis is
based on:

Modern neonatology literature
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Studies addressing the pathophysiology of neonatal RDS

Clinical guidelines and systematic reviews on noninvasive respiratory support in
preterm infants

Scientific publications, consensus statements, and neonatal care guidelines were
analyzed and synthesized to provide a structured overview of early CPAP therapy.

RESULTS

Review of the literature indicates that early CPAP therapy in preterm infants with
RDS is associated with several physiological and clinical benefits:

Prevention of alveolar collapse and atelectasis
Preservation of endogenous surfactant activity
Improved oxygenation and ventilation efficiency
Reduced need for intubation and mechanical ventilation
Lower incidence of bronchopulmonary dysplasia
Decreased risk of ventilator-associated lung injury

Early CPAP is particularly effective in infants born between 28 and 34 weeks of
gestation, where spontaneous respiratory effort is present but pulmonary
immaturity persists.

DISCUSSION

The central mechanism in the development of RDS in preterm infants is surfactant
deficiency. Surfactant reduces surface tension at the air-liquid interface in the
alveoli, preventing collapse during expiration. In premature lungs, insufficient
surfactant leads to widespread atelectasis, reduced functional residual capacity,
intrapulmonary shunting, and severe hypoxemia.

Traditional mechanical ventilation can forcibly reopen collapsed alveoli but may
simultaneously cause structural damage to immature lung tissue. High airway
pressures and volumes contribute to inflammation, epithelial injury, and long-term
pulmonary morbidity. For this reason, modern neonatal care emphasizes lung-
protective strategies.

CPAP offers a more physiological alternative by maintaining a constant positive
pressure throughout the respiratory cycle. This pressure stabilizes the airways and
alveoli, preventing collapse while allowing the infant to breathe spontaneously.
Early CPAP use, particularly immediately after birth, helps establish and maintain
functional residual capacity before significant lung derecruitment occurs.

Several physiological mechanisms explain the effectiveness of early CPAP:
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Alveolar stabilization: Positive end-expiratory pressure prevents end-expiratory
alveolar closure.

Improved gas exchange: Increased lung volume enhances oxygenation and carbon
dioxide elimination.

Surfactant preservation: By preventing repetitive alveolar collapse and reopening,
CPAP reduces surfactant inactivation.

Reduced lung injury: Avoidance of intubation and mechanical ventilation lowers
the risk of barotrauma and volutrauma.

Clinical practice has increasingly adopted the “CPAP-first” approach, in which
preterm infants with spontaneous breathing are started on CPAP rather than being
intubated immediately. This strategy has been associated with lower rates of
invasive ventilation and chronic lung disease.

However, CPAP effectiveness depends on timely initiation, appropriate pressure
settings, and careful monitoring. Insufficient pressure may fail to prevent alveolar
collapse, while excessive pressure can increase the risk of air leak syndromes such
as pneumothorax. Therefore, skilled neonatal care and continuous monitoring are
essential.

Overall, early CPAP represents a key component of minimally invasive respiratory
management and reflects the broader transition toward lung-protective strategies in
neonatology.

CONCLUSION

Early CPAP therapy is an effective and physiologically sound approach to
managing respiratory distress syndrome in preterm infants. By stabilizing alveoli,
improving oxygenation, and reducing the need for invasive ventilation, early
CPAP lowers the risk of serious pulmonary complications, including
bronchopulmonary dysplasia. As part of a minimally invasive respiratory strategy,
early CPAP should be considered a fundamental component of modern neonatal
respiratory care.
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