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Meconium
Aspiration
Syndrome

Respiratory distress in a newborn caused by inhalation of
meconium-stained amniotic fluid into the lungs before, during, or

TAIR

shortly after birth — driving mechanical obstruction, chemical
pneumonitis, surfactant inactivation, and persistent pulmonary
hypertension.

ITERM & POST-TERM ] 15—10% OF MSAF BIRTHS
ABC PRIORITY

MECONIUM IN AIRWAYS

Q1 DEFINITION - OVERVIEW

// WHAT // WHO // WHY IT MATTERS

Neonatal respiratory distress
from inhaled meconium

The newborn aspirates meconium-stained
amniotic fluid (MSAF) into the lungs before,
during, or immediately after delivery,
blocking airways and damaging lung tissue.

Term & post-term infants

Most common in babies >37 weeks,
especially post-term (>42 wk). Rare in
preterm. Triggered by fetal hypoxia or
stress relaxing the anal sphincter in utero.

Leading cause of neonatal
respiratory failure

Can rapidly progress to pneumothorax,
persistent pulmonary hypertension of the
newborn (PPHN), hypoxic-ischemic injury,

and death without immediate intervention.

~12% 5-10% >%2 wk PPHN

b

OF ALL BIRTHS HAVE MSAF

OF MSAF DEVELOP MAS

PEAK RISK GESTATION

MOST FEARED SEQUELA

02 PATHOPHYSIOLOGY - MECHANISM —
STEP 01 STEP 02 STEP 03 STEP 04 STEP 05
Fetal Stress _, Sphincter Relaxes _ Gasping Reflex - Lung Injury N Hypoxemia
Hypoxia, post-term, or cord Vagal response = meconium Fetus inhales MSAF into Obstruction + inflammation + V/Q mismatch = PPHN —
compression passed in utero trachea & bronchi surfactant loss respiratory failure
1. Obstruction 2 - Pneumonitis 3 - Surfactant Loss 4 - PPHN
Ball-valve effect traps air distally Chemical inflammation from bile Meconium inactivates Pulmonary vasoconstriction —
— hyperinflation, pneumothorax salts & enzymes in meconium surfactant — atelectasis, R—L shunting — severe
risk. damages alveoli. decreased compliance. refractory hypoxemia.
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O3 SIGNS & SYMPTOMS - EARLY VS SEVERE

® EARLY-MILD

o Green/yellow amniotic fluid at rupture (MSAF — first clue)
e Yellow-green staining of skin, nails, umbilical cord
e Tachypnea (RR >60/min)
e Mild intercostal/subcostal retractions
o Nasal flaring

e Expiratory grunting

e Mild cyanosis improving with O,

o Low APGAR scores (especially at 1& 5 min)

® SEVERE - RED FLAGS @

Cyanosis unresponsive to 100% O, - PPHN
Pre/post-ductal SpO, gap >10% (PPHN hallmark)
Barrel-shaped chest (air trapping)

Severe retractions, head bobbing

Coarse crackles, rhonchi on auscultation

Sudden deterioration = pneumothorax

ABG: pH <7.25, PaCO, N, PaO, ¥ (mixed acidosis)
CXR: patchy infiltrates + hyperinflation

@ REFRACTORY HYPOXIA = PPHN until proven otherwise
prepare iNO + ECMO

04 PRIORITY NURSING INTERVENTIONS - ABC FIRST

AIRWAY - POSITION & CLEAR

Head/neck slightly extended ("sniffing" position). Do NOT routinely
suction below cords. Bulb-suction mouth-then-nose if visible
obstruction in vigorous infant.

BREATHING - OXYGENATE

Administer O, to keep SpO, 95-98%. Anticipate CPAP, intubation,
mechanical ventilation, or HFOV for severe cases. Surfactant via
ETT if indicated.

CIRCULATION - MONITOR & SUPPORT

Continuous cardiac/SpO, monitoring. Check pre-ductal (R hand)
vs post-ductal (foot) SpO, qlh. IV access for fluids, inotropes
(dopamine/dobutamine) if hypotensive.

DECREASE STIMULATION

Cluster care - dim lights - quiet environment - minimize handling.
Stimulation worsens pulmonary vasoconstriction = worsens
PPHN. Sedation (fentanyl) may be ordered.

ENVIRONMENT - THERMOREGULATE
Place under radiant warmer immediately. Cold stress = 1O,
demand — worsens hypoxia. Keep skin temp 36.5-37.5°C.

FEEDING - NPO + IV

NPO during acute respiratory distress. IV fluids (DIOW) to maintain
glucose. Gavage feeds when stable; full PO when RR <60 & stable
on room air.

#" Delivery Room Algorithm — Vigorous vs Non-Vigorous (NRP 2020+)

v VIGOROUS NEWBORN

Bulb suction only (mouth — nose). Routine care, skin-to-skin, monitor
for distress. Do NOT intubate or deep-suction.

Criteria: HR >100 -

strong cry - good tone

X NON-VIGOROUS NEWBORN

Initiate PPV within 60 sec ("Golden Minute"). Endotracheal suctioning
is no longer routine — only if airway obstruction prevents ventilation.
Criteria: HR <100 -

poor tone - apnea/gasping
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05 PHARMACOLOGY - KEY AGENTS

Surfactant (beractant / Survanta, poractant /
Curosurf)
// PULMONARY SURFACTANT REPLACEMENT

ACTION Replaces inactivated surfactant — | surface tension — |
atelectasis

ROUTE Intratracheal via ETT (may be given as lavage in MAS)

SE Bradycardia, desaturation during instillation

NURSING Pre-oxygenate - suction BEFORE not after - monitor SpO,

continuously - do not suction for 1-2 hr post-dose

Inhaled Nitric Oxide (iNO)

// SELECTIVE PULMONARY VASODILATOR

ACTION Relaxes pulmonary vasculature — reverses PPHN — improves
oxygenation

ROUTE Inhaled via ventilator circuit (5-20 ppm)

SE Methemoglobinemia, rebound pulmonary HTN if abrupt D/C

NURSING Monitor methemoglobin levels - never abruptly discontinue - wean

slowly - track Ol (oxygenation index)

Ampicillin + Gentamicin
// BROAD-SPECTRUM ANTIBIOTICS

peak/trough levels for gentamicin

ACTION Empiric coverage for suspected pneumonia/sepsis (MSAF
promotes bacterial growth)

ROUTE IV — until cultures clear or 7-10 days if positive

SE Nephrotoxicity & ototoxicity (gentamicin)

NURSING Draw blood cultures BEFORE first dose - monitor renal function -

Fentanyl - Morphine (sedation)
// OPIOID ANALGESIA / SEDATION

ACTION Reduces agitation that worsens pulmonary vasoconstriction in
PPHN

ROUTE IV continuous infusion

SE Respiratory depression, hypotension, withdrawal if abrupt D/C

NURSING Have naloxone available - monitor BP & RR - wean gradually to

prevent NAS-like withdrawal

06 NCLEX TEST TRAPS - AVOID THESE PITFALLS

X TRAP: ROUTINE DEEP SUCTIONING OF ALL MSAF BABIES

obstruction prevents PPV. Bulb suction only for vigorous infants.

Old practice. Current NRP (2015+): only intervene if non-vigorous AND

v/ CORRECT: ASSESS VIGOR FIRST - PPV IS PRIORITY
Initiate positive pressure ventilation within 60 seconds for non-

vigorous newborns. Establishing ventilation beats clearing the airway in
most cases.

X TRAP: CONFUSING MAS WITH TTN ORRDS
TTN: mild, self-limited, post-C-section, term. RDS: surfactant

with MSAF history.

deficiency in preterm. MAS: aspiration of meconium in term/post-term

v/ CORRECT: PRE/POST-DUCTAL SPO, GAP - PPHN

A >10% difference between right hand (pre-ductal) and foot (post-
ductal) indicates right-to-left shunting through ductus arteriosus =
PPHN.

X TRAP: STIMULATING THE BABY TO "WAKE UP"

worsen pulmonary vasoconstriction in PPHN. Cluster care is the
priority.

Tactile stimulation, frequent handling, bright lights, and loud noises

v/ CORRECT: OXYGENATION BEFORE FEEDING/TEACHING

During acute MAS, ABCs override teaching, bonding, and nutrition. NPO
+ 1V fluids until RR <60 and stable on room air.

X TRAP: GREEN AMNIOTIC FLUID = AUTOMATIC MAS

distress + CXR findings. Many MSAF babies are completely fine.

MSAF alone is not MAS. Diagnosis requires aspiration + respiratory

v/ CORRECT: HYPOXIA ON 100% O, - ESCALATE

Refractory hypoxemia despite FiO, 1.0 = call provider, anticipate iNO
and ECMO transfer. This is a life-threatening sign.
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07 PATIENT & FAMILY EDUCATION

ACUTE PHASE
« Explain: baby breathed in meconium & needs
breathing support

o Hand-washing & gowning protocols

=)

BONDING & FEEDING
« Kangaroo care when stable (reduces stress)
o Pump breastmilk g2—-3h to maintain supply

o Talk softly — voice familiar from in utero

DISCHARGE & HOME
o Report: cyanosis, RR >60, retractions, poor
feeding

« NICU admission expected — varies hours to while NPO o Avoid smoke exposure (" reactive airway risk)
weeks o Skin-to-skin promotes thermoregulation & « Keep all well-baby & pulmonology follow-ups
o Quiet, low-stim environment is therapeutic bonding « RSV prophylaxis (palivizumab) if severe MAS

history
« Up-to-date immunizations critical

08 MEMORY BOOSTERS - MNEMONICS & PATTERNS

— MNEMONIC - SYMPTOMS — MNEMONIC - PATHOPHYS — PATTERN - DECISION

"GREEN BABY" "M.A.S. Lungs" "VIGOR or PPV"

6 reen-stained skin, nails, cord M echanical obstruction (ball-valve, air Vigorous = bulb suction + routine care.

R| espiratory distress trapping) Non-vigorous = PPV in the Golden Minute.

A telectasis from surfactant inactivation Intubation & tracheal suction only if obstruction

E levated RR (tachypnea >60) S £ oul s — PPEIN blocks ventilation. Old "routine intubation” rule is
E xpiratory grunting pasm of puimonary Vessels dead.

N| asalflaring + retractions Three hits: obstruct —* inactivate — constrict.

— QUICK RULE - PPHN

"R-Hand > Foot by 10"

Always check pre-ductal (right hand) vs post-
ductal (foot) SpO,. A gap of 210% = right-to-left
shunt through patent ductus = PPHN. Refractory
hypoxia on 100% O, confirms it.

— DIFFERENTIAL -

"TTN . RDS . MAS"

TTN — term, C-section, mild, self-limits 24-72 h.
RDS — preterm, surfactant deficiency, give
betamethasone antenatally.

MAS — term/post-term, MSAF + aspiration + CXR
patchy infiltrates.

DON'T MIX UP

— PRIORITY - ABCS

"AIR - ACID — ACTION"

AIR: secure airway, oxygenate, intubate if needed.

ACID: monitor ABGs, correct acidosis (NaHCO3 if
pH <7.20).

ACTION: surfactant, iNO for PPHN, ECMO if
refractory.
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