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DESCRIPTION
Meconium Aspiration Syndrome (MAS) is a serious neonatal 
condition characterized by the inhalation of meconium-stained 
amniotic fluid, leading to significant respiratory distress. The 
management of MAS requires a comprehensive understanding 
of its pathophysiology, diagnostic approaches, and therapeutic 
strategies. Among the diagnostic tools, Lung Ultrasound (LUS) 
has emerged as a valuable, non-invasive technique for evaluating 
pulmonary conditions in neonates.

Pathophysiology of meconium aspiration syndrome

Meconium, the new-born’s first stool, is a thick, sticky substance 
composed of bile, epithelial cells, and intestinal secretions. 
When a fetus experiences intrauterine stress, such as hypoxia, it 
may pass meconium into the amniotic fluid. If the neonate 
inhales this mixture before, during, or after birth, it can cause 
airway obstruction, chemical pneumonitis, surfactant 
dysfunction, and Persistent Pulmonary Hypertension of the 
Newborn (PPHN).

Lung ultrasound findings in MAS

Lung Ultrasound (LUS) has become increasingly popular in 
Neonatal Intensive Care Units (NICUs) due to its real-time 
imaging capabilities, lack of ionizing radiation, and ease of use at 
the bedside.

B-lines: These are vertical, hyperechoic artifacts that extend from 
the pleural line to the edge of the screen, indicating interstitial 
syndrome. In MAS, B-lines are often numerous and confluent, 
reflecting interstitial fluid and inflammation.

Consolidations: LUS can detect areas of lung consolidation, 
which appear as hypoechoic regions with dynamic air 
bronchograms. These findings correspond to areas where 
meconium has obstructed airways and caused alveolar collapse.

Pleural line abnormalities: Disruption or irregularity of the
pleural line is common in MAS due to inflammation and
alveolar collapse. This can present as a fragmented or thickened
pleural line on ultrasound.

A-lines: In less severe cases or in areas not affected by
meconium, A-lines (horizontal, echogenic lines parallel to the
pleural line) may be visible, indicating normal aeration.

Air bronchograms: Dynamic air bronchograms, seen as moving,
echogenic linear structures within consolidations, are indicative
of partially aerated bronchi within consolidated lung tissue.

Effusions: Pleural effusions, though less common, can be
detected as anechoic spaces between the lung and chest wall,
representing fluid accumulation.

LUS is particularly valuable in differentiating MAS from other
causes of neonatal respiratory distress, such as Respiratory
Distress Syndrome (RDS) or Transient Tachypnea of the
Newborn (TTN). The presence of B-lines and consolidations, in
conjunction with clinical history, supports the diagnosis of
MAS.

Anti-inflammatory treatments in MAS

The inflammatory response plays a potential role in the
pathogenesis of MAS. Meconium inhalation triggers the release
of pro-inflammatory cytokines, leading to chemical pneumonitis,
alveolar damage, and surfactant dysfunction. Anti-inflammatory
treatments aim to eliminate these effects and improve respiratory
outcomes.

Corticosteroids: Corticosteroids are potent anti-inflammatory
agents that can reduce lung inflammation and improve
oxygenation. Studies have shown that early administration of
corticosteroids in severe MAS can decrease the duration of
mechanical ventilation and oxygen dependency. However, their
use is still debated, and further research is needed to establish
standardized protocols regarding dosing and timing.
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Surfactant therapy: Meconium inactivates surfactant, a
substance critical for reducing alveolar surface tension.
Exogenous surfactant administration can restore lung
compliance, improve gas exchange, and reduce the
inflammatory response. Multiple doses may be required, and the
timing of administration is potential for maximizing benefits.

Inhaled nitric oxide (iNO): For neonates with MAS
complicated by PPHN, inhaled nitric oxide is an effective
treatment. iNO selectively dilates pulmonary vessels, improving
oxygenation and reducing the need for Extracorporeal
Membrane Oxygenation (ECMO). While not a direct anti-
inflammatory, iNO indirectly reduces inflammation by
improving lung perfusion and oxygenation.

Anti-inflammatory medications: Research is ongoing into the
use of specific anti-inflammatory medications, such as IL-1
receptor antagonists or TNF-alpha inhibitors, in the treatment
of MAS. These agents target specific inflammatory pathways and
may provide additional therapeutic benefits.

Supportive care: Optimal supportive care, including gentle
ventilation strategies to avoid barotrauma and volutrauma, is
essential. High-Frequency Oscillatory Ventilation (HFOV) and

Synchronized Intermittent Mandatory Ventilation (SIMV) are
commonly used to maintain adequate oxygenation while
minimizing lung injury.

Meconium aspiration syndrome remains a challenging
condition in neonatology, with significant implications for
respiratory health. Lung ultrasound has become an invaluable
tool for the rapid and accurate diagnosis of MAS, allowing
clinicians to identify characteristic findings such as B-lines,
consolidations, and pleural line abnormalities. Early and
targeted anti-inflammatory treatments, including
corticosteroids, surfactant therapy, and inhaled nitric oxide, play
a potential role in mitigating the inflammatory response and
improving clinical outcomes.

Continued research into the pathophysiology of MAS and the
development of novel anti-inflammatory therapies is essential
for advancing neonatal care. By integrating advanced diagnostic
techniques like lung ultrasound with evidence-based treatments,
healthcare providers can improve the prognosis for neonates
affected by severe MAS, ensuring better respiratory health and
overall well-being.
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